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OO6’eKT mociiyKeHHsT — XipypriuHi 3aXBOpIOBaHHS CBiliCbKHUX TBapHH.

Meta pobOTM — yAOCKOHA/IEHHSI METO/[iB aHecTe3ii, [IlarHOCTUKU Ta
TaTOTeHeTUYHUX 3aco0iB J/iKyBaHHA TBapWH 3a XipypriuHMX 3axXxBOPIOBaHb Y
CBIMCHKUX TBapUH.

Metoay [OCTI)KEHHS — KIIIHIYHI, IHCTPyMeHTa/ibHI, PEHTTeHOJIOT1UHi,
ynbTpacoHorpadiuHi, 1ab0paTopHi, CTATUCTUYHI.

XipypriuHi 3axBOpIOBaHHS y TBapWH € OJHI€I0 aKTyaJbHUX TPYN XBOpPOO y
CBiliCbKMX TBapuH. EdeKTUBHICTD iX JIiKyBaHHS 3a/IeXKUTh Bif ajleKBaTHOI aHecTe3il,
CBOEYACHOI JIiarTHOCTUKKU Ta BUKOPHUCTAHHS MAaTOTeHeTUUHO OOIPYHTOBAaHUX METOZiB
Teparnii. CyuvacHi [JOCHI[)KeHHS y Ll raay3i CHpsIMOBaHi Ha BJOCKOHaJeHHS
iCHyrouMX Ta po3p0o0Ky HOBHUX TIXOZiB [0 JiKyBaHHs, 1[0 3a0e3MeuyoTh He JIHIIIe
YCHOIIIHAW ~ pe3y/abTaT  oOrepalii, ane W MiHIMI3yIOTb  YCK/JaJHEHHSI Y
TnicssionepaninHum Mepios.

AHecTe3id € HeBij’€MHOIO YaCTUHOO XipypriyHOro BTPy4YaHHs. Y BeTepUHapHIU
MPaKTHULi IKWPOKO BUKOPUCTOBYIOTHCS $IK IHTa/SLiMHI, TaK i iH’€KLiMHI MeToau
a”ecre3ii. HaykoBi fgocsifpkeHHs BKa3yloTh Ha HeoOxifHicThb mifmbopy go3yBaHHS 3
ypaxyBaHHsIM BUly, IOPO/IY, BiKy Ta (Di3i0/I0OriyHOr0 CTaHy TBApUHMU.

OfHUM i3 TMepCrieKTUBHUX HamnpsIMKIB € 3aCTOCYBaHHS MYJ/IbTUMOZA/IbHOL
aHecTe3ii, sKa MoeHYy€E AeKiJbKa npernapartiB /151 JOCITHEHHS ONTUMAa/IbHOTO e(eKTy
Ipy MiHimi3arliii mobiuaux peakijiti. Hanpuksaz, KoMm0biHallisi MiCl[eBUX aHECTETHKIB
i3 CUCTeMHUMU aHa/IbIeTUKaMH [03BOJISIE 3HU3UTH TOTpedy Yy BHCOKHX [103ax
TiperiapariB Ta 3MEHIIUTU PUSUK TOKCUYHUX YCK/IaJHeHb.

CBoe€uacHa [iarHOCTMKA 3aXBOPIOBaHb € KJ/IKOUEM [0 YCIIIIHOIO JIKyBaHHS
TBApWH 3XiPYyPriuHOK naTosioriero. Ko)keH KIIiHIYHMK BUIAJOK € YHIKa/JJbHUM, i
KpiM TpaguLiMHUX MeTOAIB, TakuxX $K (i3vKalbHUM O/, TNanbOalis Ta
PEHTreHOJIOTIYHe  [OC/I/)KeHHsl,  [JiarHOCTHMKA  [JOIOBHIOKOTHCS ~ CyYaCHUMU

iHCTpyMeHTa/IbHUMH TeXHOJIOTisIMUA. Y /bTpa3BykKoBa AiarHoctuka (Y3[l) mo3Bosisie



OTPMMATH YiTKe YSBJIEHHS TPO CTaH BHYTPILIHIX OpraHiB, BU3HAUUTHU HasABHICTb
HOBOYTBOPEHb, CTOPOHHIX Ti/1 UM 3anajbHUX npoleciB. KoM’ totepHa Tomorpadis
(KT) Ta marHiTHO-pe3oHaHcHa Tomorpadisi (MPT) BUKOPHUCTOBYIOThCSI Y CK/IaJHUX
BUIIaIKaX [/l JleTanbHOI Bidyasisallii aHaToMiuHUX CTPYKTYp. JlabopaTopHi MeToau
(bioximiuHUH aHaMi3 KPOBi, TiCTO/MOTis)) CIPUSIOTh BU3HAUEHHIO CTYIIEHSI YpayKeHHS
OpraHiB Ta TKaHWH.

JIikyBaHHS XipypriyHMX 3aXBOPIOBaHb Iepes0avae siK OriepaTHBHE BTPyuaHHS,
TaK 1 KOHCepBaTWMBHY Tepariito, CIPsIMOBaHy Ha YCYHEHHsS IlaTOreHeTUYHUX
MexaHi3MiB. OJJHUM i3 K/TFOUOBUX aCMeKTiB € KOHTPOJIb 3arajbHOr0 Ta iH(QeKI[iHHOro
nporieciB. BuKopucTaHHs aHTHOIOTUKIB ILIMPOKOro CrieKTpa Aii Mae Oytu
0OIDYHTOBAHUM, 3 YPaxXyBaHHSM UyT/JIHUBOCTi MaToreHiB.TakoXX aKTUBHO BUBUAETHCS
po/b iMYHOMOJY/IATOPIiB, fIKi MiABUILYIOTh 3[aTHICTb OpraHiamMy A0 60poTbbu i3
3aXBOPIOBaHHSAM.

OTKe, aKTyanbHOK 3aJWIIAETHCS Mpobsema po3pobKu i BIIPOBaKeHHS
CydyaCHUX MeTOJIB aHecCTe3ii, JiarHOCTUKW Ta [aTOreHeTUYHOI'O JIKyBaHHSl TBapyH,
[0 CrOpuUs€e MiABUIEHHIO e(eKTHBHOCTI JIiKyBaHHSI TBapWH. IHTerpailisi HOBITHiX
TeXHOJIOTIM Ta HAYKOBUX IMiAXOZIB [03BOJISE 3MEHIIUTU PU3UKUA YCKJIaJHEeHb,
MPUCKOPUTH pealimiTalfifo Ta MiJBUMIUTH SKICTb JKATTS TBapuH. [loganbiii
JIOC/TiPKeHHST y LM rajy3i MarTb Ba)kK/IMBe 3HAueHHS /1Sl PO3BUTKY BeTepUHApHOI
MeJUI[MHY Ta 3abe3reueHHs 6/1aromnosyuusi TBapHH.

XIPYPI'TUHI 3AXBOPHOBAHHSA CBIVMICBKNX TBAPUMH, AHECTE3IS,
OJIATHOCTHUKA XBOPOb TBAPHUH, JIIKYBAHHA TBAPHUH.
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BCTYII

HaykoBe oOIpyHTyBaHHs Ta BceOiuHe BUBUEHHSI Pi3HOMAaHITHMX acIeKTiB
xipypriuHoi naTosiorii CBiicbKUX TBapyuH 00yMoOB/ieHa TAKUMH (PaKTOpaMHu:

EKOHOMiUHe 3HaueHHS CBIMCbKMX TBapWH, $IKi € [DKEpejioM NpPOAYKTIB
XapuyBaHHSI (MOJIOKO, M'SICO, SIMIs1), CUPOBUHM (IIepCTh, IIKipa) Ta BUKOHYHOTb
BOKMMBI (YHKI[ii B arpapHOMy CeKTOpi. 3axBOPIOBaHHSA, II[0 TOTPeOYIOThH
XipypriyHoro BTpy4YaHHs, MOXYTb 3HWKYBaTU MPOJYKTUBHICTb, CIIPUUUHATU BTPATH
TBapUH 1 3MeHIIyBaTd mNpPUOYTOK ¢epmepiB. 3 PO3BUTKOM iHTEHCHMBHOTO
TBaPUHHULITBA Ta 3MiHOIO YMOB YTPUMaHHs 30i/IbIIIY€THCS PU3KK TPAaBM Ta PO3BUTKY
XipypriuHux maToJiorTii, Takux siK abcriecu, Tpuxi, mepesioMu, My XJIMHU TOLIO.

Posb cyuacHOi BeTeprHapHOI MeJULIMHU B L[bOMY acCIeKTi I0/sira€ B TOMY, L0
3aBASKM 11 [OCSITHEHHSIM MOJK/IMBO He Ti/IbKA BpATYBAaTH >KUTTS TBapWH, ajae U
TOKPALUTU SKICTh IXHBOrO XUTTA. CydacHI MeTOAu [iarHOCTMKM Ta XipypriuHi
MiIX0/AU /10 JIKyBaHHSI TBApUH 3HAYHO MiJIBULIYIOTh e()eKTUBHICTh JiKyBaHHSI.

XipypriuHa fonomora BaJvBa [JJ/1s1 BiJHOBJEHHS! PernpoAyKTUBHOI (PYHKLI y
TJIEMIHHUX TBAapWH Ta JIIKyBaHHS MAaTOJIOTiM, SIKIi MOXKYTb NPU3BOJWUTU [0 BTpaTH
I[iHHUX TeHeTMUYHUX pecypciB. [Insi BaCHUKIB ApiOHMX CBIMCHKUX TBAapuH (co0ak,
KOTiB) fIKiCHAa XipypriyHa J[JoOromMora € TIpOsSIBOM TyMaHHOIO CTaBJIeHHS [10
ymobneHifiB. BuBueHHs1 XipypriuHoi maTosorii CIpUsie PO3BUTKY BeTepUHAPHOI
HayKW, CTBOPEHHIO HOBUX METO/IiB JIiIKyBaHHS, a TaKOX Mi/IrOTOBL|i KBasi()iKoBaHUX
CIeLiaIiCTiB.

Taky¥M 4yMHOM, XipypriuHa IaToJ/iorisi CBiMCbKUX TBApWUH € Ba)K/IMBOI TEMOIO K
3 TIPaKTUYHOI, TaK i 3 HAayKOBOi TOUKM 30py. [i JOC/ipKeHHs cripusie 36epeXKeHHI0
3[0pOB's TBapuH, PpO3BUTKY arpapHOro CeKTOpy Ta [OKpalleHHI0 SKOCTI

BeTepUHapPHUX TMOCJIYT.



PO341/I1
HAYKOBI TA ITPAKTUYHI ACIIEKTU PO3POBKHX HOBUX
ITPEITIAPATIB /1711 BETEPUHAPHOI MEJUIIVHU, AKI
BUKOPHUCTOBYIOTBCH J/ISA JIIKYBAHHSA XIPYPI'TUHUX XBOPOb
TBAPUH

[TpoBeseHo KmiHiuHi BUMpoOyBaHHS BUPOOHWUOI cepii BeTepUHAPHOIO
nperiapaty «JAEHATYPAT-K» (po3uuH [/ 30BHIIIHBOTO 3aCTOCYBaHHS),
BrupoOHuITBa TOB «BII «YKp300BeTnpomIioctau», YKpaiHa 3a PO3BUTKY apTPUTIB Y
KOpiB, TeH/JOBAriHIiTIB y KOHeW /i1 BHU3HAauyeHHSl TepareBTUUHOI AaKTHMBHOCTI
Tperapary, a TaKOo)X IpOBeJieHi K/iHiuHi BUMPOOyBaHHSI TperiapaTty IpH 00poOIli
orepaLiiHOro IMOoJIs TIPYU 3/iMCHEeHHI ONepaTUBHUX BTPYUYaHb y XPSUKiB, OBELb Ta Ki3,
cobak Ta KOTiB [I/I1 BU3HaUeHHsI aHTUMIKpOOHOI Ta ie3iHdeKIiiHOI Al pemapary.

EdekTuBHiCTL  AociigHOro TipernapaTy BH3Haua/d 3a  [MOKa3HUKaMU
BiZJTHOBJIEHHS 3[J0POB’Sl TBAPUH, TEPMiHAMM X OAY’>KaHHS, TeHJeHL|ii 70 HOpMaJti3aLiil
KJIiHIYHMX TT0Ka3HWKIB, a TaKOXK 3a KpUTEPieEM 3HWKEeHHsS CTYIleHs oOciMeHiHHs
MikpoOamu TOBepXHi IIKipy Ha pi3HUX eTariax 06poOKu mperapaTom.

Metoto gocnmimpkeHHss Oysio BUBUeHHS e(GeKTUBHOCTI BeTepHUHApHOTO
npenapary «IEHATYPAT-K», y sIKocTi npemnapaTy aHTUMiKPOOHOI Aii 3a 00poOKu
oreparjiftHoro Tosig y cobak, KOTiB, CBHHel, OBellb Ta Ki3, a TaKOX Yy SKOCTi
CIIMPTOBOTO KOMIIpeCy y CK/aaji KOMIUIEKCHOI Teparii 3a apTpuTy y KOpiB Ta
TeH/IOBAriHITy y KOHEHU.

Y mocmimkenHi Oyso 3amisHo 47 TBapuH, SIKUM Oy/0 TIpPOBe/IEHO pi3Hi BUAM
XIpypriyHoro BTpy4aHHs: 8 XpsUKiB — MpoBeJeHHs1 opxiekToMii; 10 rosiB oBeLpb Ta
Ki3 (6 6apaHuMKiB Ta 4 KO3€HSTH) — MPOBeJeHHsT opxXiekTomii; 17 romiB cobak — (5 —
oBapioricrepektoMmisi, 1 — eHTepoTOMisi, 3 — OCTeOCHMHTe3, 4 — BUJA/TIEHHSA
HOBOYTBOPEHHS, 2 — TepHioToMis, 2 — po3TtuH abcuieciB); 12 romiB kKotiB (8 —
OBapioricrepekToMis, 4 - BU/JjaeHHsS HOBOYTBOPEHHS).

[TpoBoauIU JOCJTiIDKeHHST: OakTepiosoriuni JIOCJTiIDKeHHS - 3a

3ara7bHOMPUMHATUMH MeTOAWKaMU — Bifbip 3pa3kiB OiomaTtepiany, T1ociB Ha



TIO>KUBHI CepeZioBUIIla, BUBUEHHS MOPGOJIOTiUHUX, TUHKTOpianbHUX i OioXiMiuHMX
B/IaCTUBOCTel MiKpoopraHi3miB. OL[iHKY e(eKTUBHOCTI aHTUMIKPOOHOI BIaCTUBOCTI
nperapaty «JIEHATYPAT-K» 37iMicHIOBa/iM 3a KPUTEPIi€EM 3MeEHILEeHHSI CTYMeHH0
oOciMeHiHHSI IIKipU TBapWH MiKpoopraHi3amMamu [0 0OpOoOKHU ormepaljiifHOro mMoss
3a3HayeHUM TIperaparom, mic/isi 06pobkKu yepe3 5 XBUIWH, Ta MiC/si OTIePaTUBHOTO
BTPYYaHHS.

Takoxx Oysno mnpoBefseHo TmiAbip TBapuH (KOHI, n=8), sKi mMOTpebyBamU
NIpOBeJieHHs JIIKyBaHHS 3 TIPUBOAY PO3BUTKY TeHOBAriHITIB T/MOOKOro Ta
TTIOBEPXHEBOI'0 3rvHayva Masblid. Takok Oysno BusiBieHo 10 romiB BequKoi poraroi
XyZobu 3 KIHIYHMUMU CUMITOMaMU ypakeHHsi CYT/J00iB — apTpuTH Ppi3HOI
JoKamizarii. ¥ mocsifii B3s/IM ydacTh Ti/IbKM BeJIMKa poraTa XyzAo0a 3 acenTHUYHHUMH
dbopmamu 3ariasieHHs1 Cyr/i06iB (acenTUUHI apTPUTH / CHHOBITH), sIKi BUHUKA/IA Ha TJIi
Pi3HUX MeXaHiUHHX TTOIIKO/KeHb — PO3TATH, 3a0UTTS, ITi[BUBUXH TOIIIO.

OLuiHKy edeKTHBHOCTI TPOBeAEHOr0o JiKyBaHHSI 3[iMCHIOBAIM 3a KpUTepieM
3HWKEHHS O3HaK 3arajieHHs1 (3HWKeHHS TMPUITyXJIOCTi, MICLeBOI TeMreparypy,
OosrouocTi), BigHOBIeHHS (DYHKIIiI oropu (BiCYTHICTH Ky/IbraBOCTi), a TaKOX 3a
KpUTepieM HoOpMaviizarjii KmiHiuHMX Ta 0ioXiMiuHMX MOKa3HUKIB KpoBi. 3MiHHU
IIOKA3HUKIB TIIiC/IA TPOBEJEHOro JIIKYBaHHs IIOPIBHIOBA/IIMCSA 3  BUXIJHUMU
3HaueHHSIMH, Pi3HHLI CTAaHOBW/IA TIO3UTUBHY ab0 HeraTUBHY JUHaMIKY.

B xogi mocnimkeHHs Oy/io AiMIIZTA BUCHOBKY MPO eeKTHUBHICTh Ta Oe3reky
nipertapaty «IEHATYPAT-K» 3a 06pobku omepariifiHoro mosisi y cobak i KOTiB,
CBUHEH, OBellb Ta Ki3, Ta 3a PO3BUTKY TEHJOBATiHITy Ta apTpUTy y KopiB. IIpemnapar
«JEHATYPAT-K» 3aBagku  CBOIM  Je3iHQIKYIHOUMM Ta  aHTHUCENTUYHUM
BJIACTUBOCTSIM, TpHU 00pOOIfi omeparjiiiHoro rons, € Oinbil edheKTUBHUM HiX
TPa/IULIiHO 3acTocoByBaHi nperapaTu (0,5%-Bui1 po3urH aMiaky), a TaKOX € Oi/blil
ONITUMA/IBHUM 3aco000M 00pOOKM omepariiiHOro ToJisi [Jisi  3HEe)KUPEHHS Ta
nesiHgekuii 1oro. be3cymHiBHOO miepeBaroro po3unHy «IEHATYPAT-K» €
nyOusbHI, MTOBepXHeBO-aKTHBHI B/IaCTUBOCTI, BiZICYTHICTb ApaTiB/iMBOI Ail Ha IIKipy,
3PDYUHICTb 1 TIpOCTOTA 3aCTOCYBaHHs, eKOHOMiuHa BuUroga. [laHi BHCHOBKU

IPYHTYIOTbCSI Ha TIPOBe/leHMX OaKTepionoriyHuX AOC/iHKeHHSX, $Ki BCTAaHOBHWIIU



3HauHe 3HWKEHHS CTYIeHI0 oOCiMeHiHHSI orepaliiHOro IMOJs TIC/As 3aCTOCYBaHHS
JJAHOT O fle3iH(eKTaHTy y nopiBHsHHI 3 0,5% po3uMHOM amiaky.

Takoxx Oyso pocmimkeHo edektuBHicTh Tiperapaty «IEHATYPAT-K» y
SAKOCTi  3irpiBaJibHOro  KoMmripecy. BcTaHOBneHo, 1[0  3aBASKA  CBOIiM
T0/Ipa3HIOBa/IbHIM, BiJBOJTIKAIOUii il TIperapaT Crpusi€e MOKpPall[eHHI0 KPOBOOOITy y
TKaHWHAX, PO3CMOKTYBaHHIO 3amajbHUX iHQINbTpaTiB Ta TOKpallleHHI0 MicCl[eBUX
oOmiHHMX  TiporieciB. [laHi TBep/pKeHHSI BUpaKaluCs Y  TeMaTOJIOTiYHUX
JOCJTiHDKEHHSIX HOPMaJli3alji€ro 3arajJbHUX KTiHIUHMX Ta 0ioXiMiUHMX MOKa3HUKIB, a
TaKOX MIATBEepKyBasoCs IOKpAILleHHsSM 3arajibHOrO CTaHy TBapWH, 3HWKEHHSM
Habpsiky, MicCl[eBOi TeMmrepaTypu Ta KyJbraHHS — TOOTO 3HIDKEHHIO 3araabHOl
peakxlii, 1[0 Zla€ MOXK/TUBICThb eKCIITyaTallil TBapyH Bxke Ha 10 00y mic/ist /TiKyBaHHSI.

HeratuBHUX 3MiH 3 00Ky TpaBHOI, CepIieBO-CYAUHHOI, [UXaTbHOI Ta HEPBOBOI
CHCTeM y KOTiB Ta cobakK, CBUHEH, OBellb, Ki3, KOHel Ta KOPiB MpY 3aCTOCYBaHHi
TiperiapaTy He BCTaHOBJIEHO.

Berepunapuuit mnpenapat «IEHATYPAT-K» Mae BHCOKYy TepaneBTUUHY
aKTHUBHICTh 3a DPEKOMEHJOBAaHWUM BHUPOOHMKOM CTocobi 3aCTOCyBaHHS, a TaKOX
TIPOSIBJISIE 0Ope BUpa)keHy aHTHUCeTITUYHY Ta Ae3iH(eKIiiHy Aifo.

Ha mifcTaBi mpoBesieHUX AOC/TiKeHb Oy0 peKOMEeH/I0BAaHO 3aCTOCOBYBATH
nipenapat «JIEHATYPAT-K» 3rigHOo 3 JMCTIiBKOIO-BK/IAAKOK SIK aHTUCENITUUHMH,
ne3iHdikyrounii, NpoTU3anajbHUM, MOJpa3HIOBaIbHUM, 3He00/roBa/bHUN 3acib y
CKJaZli KOMIIJIEKCHOI Teparii TIpM 3amajbHHUX TMpoIlecax Ta a1 00poOKu
omnepaLjitHOro MoJisg Y Pi3HUX BU/iB TBapHH.

[lpoBeseHo KiiHiuHi BuUMpoOyBaHHsA BUPOOHWYOI cepil BeTePUHAPHOTO
npenapary «IIPEIIAPAT HOJY» (po3unMH /sl 30BHILIHBOTO 3aCTOCYBAHHS),
BrupoOHuITBa TOB «BIl «YKp300BeTIpoMIiocTau», YKpaiHa 3a pO3BUTKY paHOBUX
Ta THiIMHO-HEKPOTHUUHUX TIPOLIeCiB y cobaK, KOTiB Ta BelMKOI poraToi xyjobu, a
TAaKO)X TTPOBeZIeHI K/IiHiuHi BUIIPOOyBaHHS mperiapaTy Ipu o0OpoOiii omeparliiiHoro
TOJI TIPU 3[iMCHEHHI OrepaTMBHMX BTPYyYaHb y XPSIUKiB, KOHEH, OBellb Ta Ki3 s

BH3HAuUeHHS aHTUMIiKPOOHOI Ta fie3iHdekIiiliHoi Aii perapary.



EdeKkTHBHICTb JOCAIAHOTO TIperapaTy BU3Haya/au 3a MOKa3HUKAMH BiJIHOB/IEHHS
3[0pOB’S TBapWH, TepPMiHaMM iX OZYy>KaHHs, TeHJEHLIl 10 HOpMaJi3aLjil K/IiHIYHUX,
reMaToJIOTiUHUX Ta iHIMMX 1ab0paTOpHUX IIOKAa3HWKIB, a TAaKOX 3a KpUTEpieM
3HIKEHHST CTyreHs1 00ciMeHiHHs MiKpob6amu TOBepXHi IIKipM Ha pi3HHX eTarax
00poOKM mperiapaTom.

Metoto goctimpkeHHs1 Oy0 BUBUeHHST e()eKTHBHOCTI BETEPUHAPHOTO TperapaTy
«(ITPETTIAPAT WMOJlY», y £KOCTi aHTHCeNTMYHOro TperapaTy 3a 06po6Ku
omepaliiHOrO TMOoJiS Yy CBUHEM, KOHeH, OBellb Ta Ki3, a TakoX Yy SKOCTi
aHTUCETNITUYHOTO 3aC00Y y CK/a/li po3urHy Aj1s1 00p0OKH MMOPOKHUHU paH y KOpiB Ta
cobak, a TaKO)XK 3a THiHO-HEKPOTUUHUX TPOLIeCiB y KOTiB.

Y mocrimkendi Oyso 3agisiHo 39 TBapuH, SKUM OyJ/I0 ITTPOBEAEHO Pi3Hi BUAU
XipypriyHoro BTpyuyaHHs: 17 XpsAuKiB — npoBefeHHs opxiekTtomil; 10 romis oserp Ta
Ki3 (5 OapaHuMKiB Ta 5 KO3eHAT) — TIPOBeJeHHS OpXieKTomii; 12 rosiiB KOHeM
(opxiekTomist — 6 To/1iB; repHioTOMIsT — 4 Ta BUAaneHHs Oypc — 2 roJIOBU.

[IpoBogunu JOCTTIIKeHHS: OakTepiosioriuni JOC/TiIKeHHS — 3a
3ara/JibHOMIPUMHATAMY MeTOAMKaMu — Bifbip 3pa3kiB Oiomarepianmy, TociB Ha
TIO>KUBHI CepeZioBUIIla, BUBUEHHS MOPGOJIOTiUHUX, TUHKTOpianbHUX i OioXiMiuHMX
BJIACTUBOCTEMN MIKPOOpPraHi3MiB.

OuiHky  edheKTUBHOCTI AQHTUCENTUYHOI  BJIACTUBOCTI  BeTHperiapaTy
«(ITPETTAPAT WOJY» s3pilicHoBanu 3a KpUTepieM 3MeHILIeHHs CTYIeHO
oOciMeHiHHSI IIKipy TBapyWH MiKpoOpraHi3MamMu 10 OOpOOKHU oreparfifHoro o
3a3HAaUeHWM IIperiapaToM, Miciss 00poOKu uepe3 5 XBWIMH, Ta IIiC/IST OMEPAaTUBHOTO
BTPYUYaHHSI.

Y HamoMy Aoc/ipKeHHI Takoxk 0y1o 3azissHo 40 TBapuH, SKUM 0YJ10 IIPOBEI€HO
pisHi BuAM XipypriuHoro BTpyuaHHs: 20 cobak — rHiiiHi panu (xipypriuda o6po0Oka
paHM); 8 KOTIiB — THIMHO-HEKPOTMYHI Tmpouecd (pO3TMH TKAHWH Ta XipypriuHa
o06pobka); 12 romiB Benukoi poraroi XyZobu — paHu (XipypriuHa o6po0ka).
[MpoBogunu  AOCTi/PKeHHS:  K/iHiUHI, remaTosioriuHi, MopdobioximiuHi Ta
LIATOJIOTIYUHI 3a 3araJibHONPUUHITUMU METOJVKaMHU.

OuiHky  edheKTUBHOCTI AHTUCENTUYHOI  BJIACTUBOCTI  BeTHperiapaTy



«ITPETTAPAT WOJY» s3pilicHioBanM 3a KpUTepieM IUBUAKICTIO OUMILeHHS
nic/sionepalilHUX paH BiJl HEKPOTU30BaHWX TKAHWUH 1 €KCyZAaTy, 3MeHIIeHHS
TepMiHy BUZA/IeHHS APEHaXiB, 3MEHIIEeHHSI CTYIIeHIO0 TPOSBY 3arajibHOI peakiii y
TKaHWHAX i 3aTI0BHEHHS1 paHOBOI MOPOXXHUHU TPaHy/ISIL[iMHOI0 TKAaHWHOK, YTBOPEHHS
JleMapKalliiHoi 30HM Ta TMPOLeCiB  emiTeni3aljii, a TaKOXX BiJJHOB/IeHHS
GbyHKIIOHAaTbHOT aKTHUBHOCTI TBapuH. TakoXK y BeJMKoi poraToi Xymobu Oyio
Bu3HaueHo BB «[TPEITAPATY MO/IY» Ha pereHepaTHBHi NpoOLeCH Y TKaHUHAX,
1[0 TPOSABASAUCS (ArolUTapHOI0 peakili€lo, TOSIBOIO KJ/ITHH TiCTiOLMTapHOIO
MOXO/PKEHHSI, 3HW)KEHHSIM KOHLIeHTpauii Mikpod/opy, BUSIBJIEHHSIM  KJIiTUH
CIIO/TyYHOTKAHWHHOTO TIOXO/PKEHHS Ta aKTUBHORO erliTesti3aLji€to.

HocnimkenHss 0y mpoBefieHi Ha 8 TBapuHax (KOTH) 3 pisHMMM (opMaMH
NposiBY XipypriuHoi iHdekii (¢piermonu, abcliecu, KapOyHKYJIN)

3 MeTOI BHBUEHHs e(eKTUBHOCTI pi3HUX METO/iB JIiKyBaHHS, TPOBOWUIN
K/TiHiuHe [OC/Ti/pKeHHs TBapuH, MopdobioxiMiuHe MOCTiKeHHS KpOBi IIif uac
TIePBUHHOTO TipuiioMy Ta Ha 10-Ty mo0y gociimkeHb. 3MiHM OTPUMaHUX MOKA3HUKIB
TOPiBHIOBA/IUCSA 3 BUXiJIHUM 3HAaueHHsSIM, Pi3HUII CTAHOBW/IA TIO3UTHBHY abo
HeraTuBHY JUHaMIKYy.

Pe3ynbTat pereHepaTMBHUX IPOLIECIB BM3HAyalyd 3a LIBUAKICTIO OUMILEHHS
Tnic/isionepaniiHiX paH Bifi HEKPOTHM30BaHUX TKAHWH 1 €KCyJaTy, 3HWKEHHS DiBHS
3anasibHOl peaklii i 3alOBHEHHS PAHOBOI MOPOKHWHU T'PaHYJISILIMHOK TKaHWHOIO,
YTBOPEHHS JleMapKal[iMHOI 30HH, a TAKOXX MPOLIECIB eriTetizarfii.

Takox 6yno gocmigkeHo edekrusHicTs npenapaty «IIPEITAPAT MOOY» y
AKOCTi 3aco0y yis 0OpoOKM TMOPOKHWUHHW paHH (TIpU po3BefieHHi Woro 3 3%-BuM
PO3UHMHOM TIepeKUCy BOJHIO) Ta K 3acoby asis mic/siornepariiiiHoi oOpoOKu paHHu.
JTaHUMU J0CTiPKeHHAMI BCTaHOBJ/IEHO, 11jo 3actocyBaHHs «[IPEITAPATY MOOY» y
CKMa/li KOMIUIEKCHOI Teparii y cobak 3 THiMHMMM paHaMd Ta KOTiB 3 THiMHO-
HEKPOTUUYHUMM YPaKEHHSIMU [1a€ TO3UTUBHUM KJTiHIUHUN e(eKT, 110 MPOSIBJSETLCS Y
Oi/bII IBUAKOMY OUMILIEHHI paH Ta PAHHbOMY 3HSTTI Ip€HaXKy, a TaKOXK Y 3aro€HHi
paH 3a MepBUHHUM HATITrOM HiXK TMPU 3aCTOCYBaHHS y Mmic/sionepatiiiiui nepiof 1%-

BOro po3umHy XsopdiminTy. [daHi K/miHiuHI criocTepe>keHHs Oy/10 BioOparkeHO U y



K/IiHIKO-MOP(O/IOTiYHUX ~ TeMaToJIOTiYHUX  JOC/TI[PKeHHSX, 1[0  TPOSIBJIS/IOCS
IIIBU/IKOIO HOpMaJTi3alji€ero K/IiHiYHMX ITOKa3HWKIB KpOBi Ta piBHA ¢iOpuHOreHy (y
cobak), a, 3HAUWTh, 3HAUHMM ITi/[BUIIIEHHSIM 3aXHUCHUX BJIACTUBOCTeN OpraHi3my.
TakuM UuMHOM, BUKODUCTAHHS 1JaHOTO TperiapaTy Moyke OyTU BaXK/IMBUM i HaJ[iiHUM
criocoboMm JTiKyBaHHS 3a THIHMX paH y co0aK Ta KOTiB.

BxiitoueHHd y CxeMy JIiKyBaJlbHUX 3axO0fiB 5%-BOro CIMPTOBOTO PO3UUHY
«ITPEITAPATY MO/1Y» 3a paHOBMX IIpOLIeCiB y KOPiB CIPUS/IO BXKe Ha TPeTiii leHb
TIC/IS JIIKyBaHHSI 3PYLIEHHIO B LJUTOrpaMi K/IITUHHUX €/IeMEHTIB, 10 MPOSIBJISIIOCS
(aroiMTapHOIO peaklli€l0 3a paxXyHOK HeUTpo(diniB, a TaKoX TOSIBOIO KJIiTUH
TICTIOLUTApDHOTO TIOXO/KEHHS, 1[0 aKTHBi3ylOThCA. Ha 5-U [leHb JIiKyBaHHS
KOHILIeHTpallisi MiKpod/iopu pi3Ko 3HWKanacs, HeWTpodi/bHUM 1 TricTiolUTapHUN
(arouTo3 3HAXOAWIWCA B akTUBHIW (a3i. Ha 7-i1 AeHb /MiKyBaHHS B TOMi 30py
BUSIBJISUINCS  KJIITUHU  CIIOJIYYHOTKAHWHHOTO TMOXO[)KeHHs, a nJ0 10-ro [aHA
pereHepaTHBHI Mpoljecd (akKTHUHO Oy/M 3aBepIieHHMMH i CIiocTepirasacs akTHBHA
ertiTesti3ariis.

HeratuBHUX 3MiH 3 OOKY TpaBHOI, CeplieBO-CYAMHHOI, JUXaJbHOI Ta HEPBOBOI
CHCTEM Yy KOTiB Ta co0ak, CBUHEM, OBellb, Ki3, KOHeM Ta KOpiB TPU 3aCTOCYBaHHi
TiperiapaTy He BCTaHOBJIEHO.

BerepunapHuii npenapat «ITPETTAPAT MO/TY» Mae BHUCOKY TepaneBTUUHY
aKTUBHICTb 3a DEKOMEHJOBaHUM BUPOOHMKOM Crocobi 3acTOCyBaHHS, a TaKOX
TIPOSIBJIsiE 10Ope BUpayKeHY aHTUCENTUUHY Ta Ae3iHbeKIiiHy aito.

PexoMeHyeMo 3actocoByBaTu mpenapaT «[TPEITAPAT MOJY» srigHo 3
JIUCTIiBKOIO-BK/IA/IKOIO SIK AHTUMIKDOOHMM Ta aHTHUCeNTHYHMM 3acib y ckiazi
KOMIUUIEKCHOI Tepartii TpW 3amaJbHUX THIWHMUX T1porecax Ta [ 00poOKu
omnepaLjiiHOro MoJig Y Pi3HUX BU/|iB TBapWH.

ITpoBegeHo KiliHiUHI BUMNpPOOyBaHHS BHUPOOHWYOI cepii BeTepUHAPHOTO
riperiapary «MA3b KNBW/IBbHA», BUPOOHMIITBA [IpAT «BHII
«YKp300BeTIIPOMIIOCTaY», YKpaiHa 3a PO3BUTKY BUIIaJIKOBUX PaHOBHUX IIPOLECIB y
CBUHEM, KilllOK, co0aK, KOHel Ta BeJIMKOI poraroi Xy00u, a Tako 3a OrnepariiiHux

paH y ApibHOI poraToi xym00m.



EdeKkTHBHICTb JOCAIAHOTO TIperapaTy BU3Haya/au 3a MOKa3HUKAMH BiJIHOB/IEHHS
30pOB’S TBapWUH, TEPMiHaMH X OJy>KaHHSI, 3MEeHILEeHHS MPOsBY 3arajbHOlI peakLii Ta
eKcy/aLii BifKpuTux AedeKTiB IIKipH, 3a CKOPOUEHHSIM CTPOKIiB TTOBHOI pereHepariii
TKaHWH (YyTBOPEHHsI IPaHY/IAL[iIMHOI TKAHWUHM), TeH/|eHIlii [0 HopMaJti3allii KJIiHiuHUX
Ta remMaTO/IOTiYHUX TMOKAa3HHUKIB, a TAKOXK 3a NOKAa3HUKAaMHU BiJIHOBJIEHHSI CTPYKTYpPU
TKaHWH 3a JJaHUMU [IUTOJIOTIYHUX [OC/Ti)KEHb.

3actocyBanHs «MA3I )KUBUJIBHOI» y fo3ax Ta 3a cXemoro, mepef0aueHor0
JTUCTiBKOIO-BKJIAZIKOIO, CIIPUS/IO  Oi/bIll  IIBHAKIN pereHepariii TKaHWH uepe3
TIPUCKOPEHHS TPOLeCiB rpaHy/IALl Ta BIACYTHICTh YCK/IaJHEHb 3aBASKA BUPakKeHOI
AQHTUCEIITUYHOI, MPOTH3anaJbHOl, paHO3arorBaAbHOI Ta IMYHOMOZY/IOHOUOL il
Mas3i TIpH JIiKyBaHHI BUIIQJIKOBUX PaHOBUX MPOIECiB y CBUHEH, KilllOK, CO0aK, KOHeH
Ta BeJIMKOI poraToi Xy/100M, a TaKo)K 3a orepaliiiHuX paH y ApibHoi poraToi Xymo6mu.

[TpoBefeHi KIiHIUHI CTIOCTEPe)KeHHSI TIATBEp)KyBaIuCs J1abopaTOPHUMHU
JOCJIIIKeHHSIMU, 110 MPOSIB/ISIIMCA Y HOpMaJIi3aLjii JOCIiKyBaHUX reMaTo/I0TiYHUX
MOKA3HUKIB (Ki/JIbKiCTb epUTPOLUTIB, TPOMOOLUTIB, TeMaTOKPHUTY, remorJyiobiHy,
JIEWKOLIUTIB; TIOKa3HWKHU JIeMKOrpaMH,), a TaKOXX L[UTOJIOTIYHUMM JOC/TiIPKEHHIMU
Ma3KiB-BiIOMTKIB, [ie BU3HaUa/IM KiJTbKICTb Y TT0JIi 30py MiKpOdJIOpH: KOKOBA, Ma/TAYKH;
KiJIbKiCTh JIEMKOLIMTIB: HeUTpodiiB, 1[0 (aroiuTyroTh; TicTiouWTiB: mosibaacTis,
BaKyo0J/li30BaHUX  MakKpodariB; CMOJyUYHOTKAaHWHHUX KMTUH: TIpodibpobsiacTis,
¢dibpobacTiB, AudepeHLiiiioBaHUX e/leMeHTIiB; HasBHICTb eIiTesit0: MOJIOJ0ro, 10
JIyLLIUTBCS.

Metoto gocstimpkeHHs1 Oy0 BUBUeHHST e()eKTHBHOCTI BETEPUHAPHOTO IperapaTy
«MA3b JKUWBW/IbHA», 'y 4KOCTI IpOTH3alaJbHOrO, aHTUCENITUYHOIO,
iMyHOTHMYJIIOIOUOTO, PAaHO3arorBaIbHOTO 3aco0y TIpU JTiKyBaHHI KOHeH, BeJTMKOI Ta
ApibHoi poraToi Xyz00u, CBUHEN, CO0aK Ta KilllOK 3a PO3BUTKY Y HUX Pi3HUX BU/iB
BUMAJKOBUX Ta OMepaLjiiHUX paH.

Marepianom gy gocripkeHHs: Oynu: Benwka porara xXyzoba (n=8); mpibna
poraTa xyza06a (n=8): 4 6apaHuMku Ta 4 Ko3eHsTH; KOHi (n=8); cBuHi (n=8); cobaku

(n=10); kiuku (n=10).



Y mocnimpkeHHi 6pany yuacTh TBApUHU 3 BUMAJAKOBUMH paHaMu (co0akH, KilllKy,
KOHi, Be/JiMKa poraTa Xyjo06a) Ta omepaijiiHUM{ paHaMd 3a opxiekTowii (apibHa
porara xyzo0a, CBUHI).

[IpoBeeHi K/IiHIYHI JOC/IPKeHHSI BUSBW/IH, 11]0 Y TBAPUH, SKUM 3aCTOCOBYBAJIU
y npyry a3y paHoBoro npoiecy «MA3b )KXUBUJIbBHY» pereHepaTuBHi Tpoliecu
WM GisTbI iHTEHCUBHO, 1[0 BUPAXKa/IOCs TIPH KIiHIYUHOMY A0C/Ti/KeHHi y 3HKeHHi
O3HaK 3arajieHHs, a caMe 3HWKeHHi HaOpsiky KpaiB paHM Ta OTOUYIOUMX TKaHWH,
3MeHIIIeHHI CTymneHr0 00MbOBOI peakiiii, Ta AoOpe BHUpa)keHUMH TpaHYJISAL[iHHUMU
TpoLiecaMmu. PerenepaTtvBHiI TmiponjecM y TBapuMH 3a 3acTtocyBaHHd «MAJ3I
JKMBUJIbHOI» mpoiiiiig 3a mepBUHHMM HAaTAroM Ta Ha 4 100M paHilie HiX 3a
3aCTOCYBaHH#A iHIIOI Ma3i — «Ma3b [TixToiHOBa».

MaHi KMiHIYHUX JOCTiKeHb Oyau IoBe/leHi [IUTOIOTiYHUMH aHasli3aMH Ma3KiB-
BiJOMTKIB 3 IMOBEpXHi paHU B Pi3Hi CTPOKM iX pereHepaiiii (3-1s1; 5-Ta; 7-ma; 10-Ta Ta
12 noba) y Benmkoi Ta ApiOHOT poraroi Xyao6u, cBUHeH Ta y KOHel. [[uHaMika 3MiH y
Ma3Kax-Bi[OMTKaxX CBifunTh, 1[0 3actocyBaHHs «MA3l JXVUBUJIbHA» cripuse
HOpMaZlbHOMY TIiepebiry paHOBOrO TIPOlleCy, Ta BHPA)KAa€TbCS Y 3MeHIleHHi
KOHILIeHTpallii Mikpodyopy 10 Mipi PO3BUTKY TpaHYJSL[iiHOI  TKaHWHH,
3HaXO/PKeHHSIM BeJIMKOI KiJTbKOCTi HeHTpodiiB, 1110 6epyTh yyacTb y (aroiuTosi, y
TOSIBi BeJIMKOI KiJIBbKOCTI ricTionuTiB. Ha mojanplivx eranax pO3BUTKY TPaHyJISALIIN
Mikpoduiopa cTaBasia Ije Oinbll CKyZHOK, a Y Ma3KaX-BilOWUTKax 3MeHITyBasacs
KiTbKiCTb JievikoruTiB. Ilopsim 3 ¢ibpobsactamu y 1ieii mepiofi 3aroeHHsT paHU
3ycTpivanvcsa ¥ Oinbimn gudepeHiliioBaHi KIITUHM peTUKY/sSpHOro Ttumy. Hazami y
nporieci (opMyBaHHSI Ta yIllilbHEHHSI PyOLlsi paHOBUI €KCy/aT CTaBaB Bce Oifblil
CKy/IHAM, a Ha BifIOMTKax BUSBJISJIOCS BCe MeHIlle KTITUHHUX e/leMeHTiB — OKpeMmi
HeliTpodinu, aerpagyroui ¢ibpobmactu. Y TOM ke Yac y 3HAuHiM KibKOCTi ¥y
TriperiapaTi IpejCTaB/ieHi emiTesnianbHi K/IITHUHY, IO JIYIIATbCA 3 eIiTes1iaJbHOIo
TIOKPUBY PaHU, SIKWI 1LI0MHO CpopMyBaBCS.

TakoX TO3UTUBHMI TepaneBTHuHMii edekt «MA3I JXXUBUJIBHOI» Gyno
JI0Be/IeHO Y cepii AocuiiiB Ha cobakax Ta KOTaX IUITXOM JOC/TiKeHHsI KPOBi XBOPUX

TBapuH. EdektuBHicTh 3acTocyBanHs «MA3I )KVBUJIBHOI» y II a3y paHoBoro



rpoiiecy MpOosB/s/acs y HopMarisallii MoKa3HWKIB KpOBi (3HM)KEHHI KibKOCTi
NeUKOLMTIB, TMi/BUIIIeHHI piBHIO TeMorjo0iHy,  HopMasi3alii BMICTy IOHUX,
MaJUvYKOsIepHUX, CerMeHTOsI[epHUX HeWTpodiliB, a TakKoK JaiMQoOLMTIB Ta
MOHOIIMTIB) [0 TIOKA3HWKIB K/IiHIYHO 3/10POBUX TBapuH. B TOM yac, SIK MO3WUTHUBHI
reMaTo/IOTiuHi 3MiHM y TBapuH, SIKUM 3acTocoByBamu «Masb IlixToiHOBY» Oynu
BUpa)KeHi y MEHIIIOMY CTyTIeHi i y OisbIIl Mi3Hi CTPOKH.

Takum umHOM, 3actocyBaHHsi «MA3I JKMBWJ/IBHOI» y II ¢a3sy paHoBoro
TIPOL[eCY [03BOJISIE IPUCKOPUTU 3HVPKEHHS CTYTIeHIO TIPOSIBY 3araabHOi peakifii (6isb,
HaOpsIK, rinmepeMis, ropyieHHs1 GYHKIIIT) Ta CTIpUsi€ TIPUCKOPEHHIO pereHepaTHBHUX
npoijeciB B cepegHboMy Ha 4,0 n00m, Ha BigMiHy Bif TpynM TBapuH, e
3actocoByBamu «Ma3b IlixToiHOBY». [laHa mio3uTMBHa [AuHamika «MA3I
JKVBUJIbHOI» peanisyeTrbca 3aBAskd il aHTMCENITUYHMM, PAHO3arOXBaIbHUM,
TpOTH3arajbHUM, IMyHOCTUMYIOKOUKWM BJIaCTUBOCTSAM, L0 BiJIOBiZjla€ BUMOraMm /0
TripernapariB, siKi 3acTocoByroTbCs Y II a3y paHoBoro mpoiiecy.

[lpoBeseHo KiiHiuHi BuUMpoOyBaHHsA BUPOOHWYOI cepil BeTePUHAPHOTO
npenapary I'EJIb IIOJABIMHOI IIi «EKBIJIOJI», Bupo6uuiTea IIpAT «BHII
«Yxp3oosetripomrnoctau», (YKPAIHA) 3a po3BUTKYy 3aXBOpPIOBAaHb 3arajbHOrO
XapakTepy M’SKHX TKaHWH Ta Cyr/jo0iB OIMOpPHO-pYyXOBOro arapary (Mio3uTH,
TEeHIWHITH, CHHOBITH, 3a0WTTS, TreMaTOMH) Yy KOHeM [/ BHUBUEHHS WOro
TeparneBTUYHOI eheKTUBHOCTI Y pPeKOMeH/I0BaHUX BUPOOHWKOM [103aX, TPUBA/IOCTi
3aCTOCYBaHHs Ta CII0CO0y BBe/IeHHSI.

EdekTHBHICTb JOCTiAHOTO TIperapaTy BU3Haya/au 3a MOKa3HMKAMH BiJIHOB/IeHHS
3[0pOB’S TBapwH, TepMiHaMU iX OJAY)KaHHS, 3HUKHEHHS KI/IIHIYHUX O3HAaKiB
3aXBODIOBAHHS, BiJJHOB/IEHHS TMOpYylleHUX (QYHKILI, TeHJeHLii A0 HopMai3arllii
6ioxiMiuHMX MOKA3HUKIB KPOBi, a TAKOXX 3a HasIBHICTIO ab0 BiJICyTHICTIO perjuiMBIB.

3actrocyBanHsi ['emto moaiviHOI [fii «EKBifmom», y fJo3ax Ta 3a CXeMORO,
repe10aueHO0 TMCTiBKOIO-BK/IAIKO0, CIIPHS/IO MPOTH3aIla/IbHil Ta 3He00/TFOBa/IbHIM
i1, 110 migTBepKeHO KIIHIYHUMU AOCTI)KeHHAMA XBOPUX TBAapPUH [0 JIIKyBaHHS Ta

TiC/Is1 MOTO MPOBe/IeHHS.



Metoto gocigpkeHHs1 Oy0 BUBUeHHST e()eKTHBHOCTI BeTEPUHAPHOTO IperiapaTy
ey mopgivHOL Ail «EkBifon» y ckmafi KOMIUIEKCHOI Teparii 3a 3axBOPHOBaHb
M’ SIKUX TKAHUH OTIOPHO-PYXO0BOTO ariapary KOHeu.

HocnimxyBanu 8 koHel (cepeHiii Bik 12,5 pokiB) y sikux 0yJio iarHOCTOBaHO
pi3Hi K/IiHiuHi (pOpMU MPOSIBY aCeNTUYHUX FOCTPUX 3arajbHUX MPOLIeCiB
TPaBMaTUYHOI'O XapakTepy.

HocnipkeHHs1 TPOBOAWIM, KOPUCTYKOUWCh 3arajJibHUMM 1 CrewiaJibHUMU
MeTO/laMH, III0 BK/IIOYAJM AaHAMHECTHYHi, KJIiHiuHi Ta sjabopaTopHi-OioxiMiuHi
JIOCJT IPKEHHS.

BHCHOBOK TIpo0 edeKTHBHICTL Ta Oe3meky TiperapaTy ['enb ToABiMHOI il
«EKBi10/1» TOCTPUX 3aKPUTHX aCeNTUYHUX 3arajeHb TPABMAaTUUHOIO TOXO/KEeHHS Y
KoHel. Taki fiitoui pedyoBWHH, 1[0 BXOJAATb A0 CKAagy ['ento mogpivHOL Al
«EkBifjon», SIK MeHTO/, KaMm@opa, eKCTPakT Tepijf0 UepBOHOT0, IBO3AUKU edipHy
oJiito, Tipuuili edipHy o/ito, eBKaminTy edipHy O/if0 Ta MPOIOJIC OKa3yrTb
OXOJIO/PKYyBa/IbHUM Ta BOJHOUAC po3irpiBarounii edekT, 1[0 € HeOOXiHUM BITUBOM
3a PO3BUTKY TOCTPHX aCeNTUYHUX XBOPOO 3amasbHOTO XapakTepy M’si3iB, CyT/io0iB,
CyXOXKWb, 3B’s30K. JlaHuli edeKT peasizyeTbcsi uepe3 TMOJpa3HeHHS] HEPBOBUX
3aKiHUeHb IIKipH, fIKe€ CYTMPOBOJKYETbCS BIiJUYTTSIM XOJIOAY, JIETKOTO MEYiHHSA U
TIOKOJ/TFOBaHHS, 1110 3MiHIOETbCS uepe3 1,5-2 roAWHU Ha 3irpiBatounii edekT, MarOThb
JIeTKy MiclieBy 3HeO0o/ItOBa/bHY [Iit0, CIIPUSIIOTH IBiJKiM pesakcarfii M’s3iB,
3MeHIlIeHHI0 60/IbOBOT0 CUH/IPOMY Ta 3arajbHO-HaOPSIKOBOTO MpoLiecy.

Takum uymHOoM ['enp mnoaBiMHOI fAii  «EKBigom» i€ Ha BCi  JIaHKM
MaTOTeHeTUYHOr0  JIaHLfora XBOPOO — acenTUYHOrO  3amajbHOTO  XapakKTepy
TPaBMAaTUYHOTO TIOXO/)KEHHS, II[0 € HaWOi/MbIlI  pO3MOBCIOMPKEHUM  BHUOM
TIOIIKO/PKEHHS CepeJi CTIOPTUBHUX KOHEM.

Ha miacraBi mpoBegeHWX KIiHIKO-ab0paTOPHUX  JOCTi[KeHb BIUIUBY
nperiapaty ['enb moggiviHOI fii «EKBifoM» 3a TOCTpUX aCeNTUUHUX 3aKPUTUX
MOIIKO/PKEHb TKAaHWH y KOHeW, BCTAHOB/EHO, 1[0 [JaHWM TiperapaT YWHUB
3He00J/TI0I0Uy, TIPOTMHAOPSKOBY Ta IMIPOTH3aIaibHY [Iif0, IO [T TBEPAKYETHCS

KJIiHIYHUMUA Ta J1abOpaTOPHUMH AOCTipKeHHsIMH. [losutuBHMM edekT [esro



no/iBitiHOI il «EKBi10» TPOSIBNSBCA Y 3H>KEHHI CTYTIeHiB MPOsIBY 03HaK 00110 1pH
nasbmnaiiii ypakeHuX TKaHWH, MPU NaCMBHUX PyXax, y BiIHOBJEHHI (yHKIIiT Oropu B
CTaHi CMOKOI0; Yy 3MeHIeHHI CTYMNeHIO MPOSBY Ky/JAbraBOCTI MIiC/As 3BUYAaWHOTO Ta
HaZIMiDHOTO HaBaHTa)KeHHS; KYyJ/IbraBOCTi TMPOTATOM [Hs; 30iNbIIIeHHS Yacy pyXy
TBapuH 0e3 TIPOsSIBY KY/IbraBOCTi; 3MEHIIIEHHSIM CTYIeHI0 HaOpsKy TKaHWH,
3HIKEeHHSIM MiciieBoi Temnepatrypu. Cepef; mabopaTOpHUX TTOKa3HUKIB MO3UTHUBHUN
BIUIMB TIperapary BiJj3HaueHO y 3MeHIIIeHHI KOHLeHTpaL[ii y CUPOBAaTKXA KPOBI TaKUX
TOKA3HUKIB SIK 3arajbHui OiNOK, Cia/JioBi KHMC/IOTH, XOHAPOITHH CynbdaTH, SKi €
MapKepamH aKTUBHOCTI 3anajbHOr0 TIPOLIeCy.

HeratuBHUX 3MiH 3 O0KY TpaBHOI, CepIieBO-CyIMHHOI, TUXa/IbHOI Ta HEPBOBOI
CUCTEeM, aJIepriuyHuX peakl|id y KOHel MPH 3aCTOCYBaHHI Mperapary He BCTAHOBJIEHO.

BetepunHapHuii mnpenapatr ['ens mnoggiviHOT fii  «EkBigon» Mae BHCOKY
TepalieBTUUHY aKTUBHICTb y peKOMeHZOBaHili BUpPOOHMKOM [03i, cmocobi
3aCTOCYBaHHSI.

PekoMeH1yemo 3acTocoByBaTH MpenapatT ['enb nozasivHOI Aii « EXBifg0om» 3rigHO
3 JIMCTiBKOIO-BKJIAZIKOIO ¥ SKOCTi 3HeOO0/II0BaIbHOTO Ta MPOTHU3alaibHOTO 3aco0y Tipu
rOCTPUX, AaCeNTUYHUX, 3aKPUTUX 3arajbHUX [OLIKOJKeHb TPaBMAaTUYHOIO
XapakTepy y KOHeu.

[TpoBeseHo KiiHiuHI BHMIpPOOyBaHHSA BHUPOOHMUOI cepii BeTePUHAPHOTO
riperaparty «APTPOJIIK» (Tabnetkn), BUPOOHUIITBA TOB «BII
«YKp300BeTIIpOMIIOCTay», YKpalHa 3a pO3BUTKY 3aXBOpPIOBaHb OCTe0apTpo3y Yy
cobak Ta KOTiB i/ BUBUEHHS OT'0 TeparieBTUUHOI e)eKTUBHOCTI y peKOMEeHZI0OBaHUX
BUPOOHMKOM [103aX, TPUBAJIOCTi 3aCTOCYBaHHS Ta CII0CO0Y BBEe/IEHHSI.

EdekTuBHICTb AOC/iJHOTO TIperniapaTy BU3Hava/iv 3a MOKa3HWKaMU BiIHOB/IEHHS
3[I0pOB’S TBApWH, TepMiHaMHU IX OAYy»KaHHf, TeHJeHLil 40 HopmaJisaLjii KJiHIKO-
PEHTreHOJIOTIUYHMX MOKa3HUKIB.

3acrocyBanHs npernapaTty «APTPOJIIK», y TabseTkax y Jgo3ax Ta 3a CXEMOIO,
nepej0aueHo0 JIMCTIBKOIO-BKJIaJKOIO, CIIpUSLIIO TPOTH3arajbHOMY,
JeceHCHOimi3yrouoMy i XOHAPOMPOTEKTOPDHOMY BIUIMBY Ha KiCTKOBO-XPSII[OBY

cucTemMy cyryioba, 1[0 MiATBEpKEHO KITiHIYHUMM JJOCITiKeHHSIMU XBOPUX TBAapHH



[0 JIIKyBaHHSI Ta MIC/As MOrO TPOBEJEHHS, a TAaKOXX 3MiHAMU PEHTreHOJIOTTUHHX
TIOKa3HUKIB.

Metotro goctimpkeHHs1 Oy0 BUBUeHHST e()eKTHBHOCTI BETEPUHAPHOTO IperapaTy
«APTPOJIIK» y ckafii KOMIIZIEKCHOI Tepartii 3a 0cTeoapTpo3y y Co0aK i KillloK.

HocnimkyBamu 12 cobak, Ta 8 KOTiB y AKMX Oy/I0 AiarHOCTOBAaHO OCTE0ApPTPO3.

[nst Gi/iblll TOYHOTO TIOPiBHSAJILHOTO aHaji3y CTaHy cyriaoba Ao i micis
MKyBaHHSI B CUCTEMY OLIiIHKUA Oy/I0 BK/TFOUE€HO 4 PeHTreHOJIOTiYHUX O3HaKu. Bchoro
BUKOPUCTAaHO 14 mapameTpiB, 3a JOIMOMOIOK SKUX MU OLIHIOBaJM CTaH XBOPOI
KiHI[iBKM (K BiZmoOpa’keHHsI piBHs T1aTOMOTiYHMX TIPOLIeCiB B Cyryiobi mgaHoi
KiHI1iBKH). 1106 3poOuTH OIiHKY 0ibill 06’ €KTUBHOIO, CTYIIiHb TIPOSIBY eSKUX 03HAK
TPOBOJMBCS 3@ Yy4YyaCTIO BJIACHUKIB TBAapUHW. 3 TIPUYMHU CKJIAJHOCTI OL{IHKU
I'PaJiiEHTy TIPOSIBY TOT'O UM iHIIIOTO K/IiHIYHOrO ab0 PeHTreHOJIOTiYHOTO CUMIITOMY,
MU BijoOpaykaaM IMOKa3HUKH 3a O6asbpHOI0 crucTteMoro (5 abo 7-mu OanbHiM cucTeMi).
OLuiHKy NpOBOAWIM Tiepe[ JIIKYBaHHSAM 1 Bifjpa3y IIC/asA 3aKiHUEeHHS TIpOBe/eHHS
JIIKyBaJIbHUX 3ax0fiB. XapaKTepUCTHKa OKPEMHX O3HAaK i CTyIeHsl 1X MpOsSiBY TIpU
OCTe0apTPUTi y cobak.

1. O3Haku 600 TIpM MacuBHUX pyXax. Big 0 1o 5 6amiB. 0 6amiB — BifiCyTHiCTb
03HaK, 5 0asiiB — pi3kuii 6i/b.

2. CrapToBa Ky/braBiCTb (PaHKOBa CKYTICTb), TiCJIA CTaHy CIOKOR Bifg 0 go 7
6aniB. 0 6asniB — BiACYyTHICTb 03HaKH, 7 OaiB CUJILHO BUpaXkeHa O3HakKa.

3. Kynbragicth (CTymiHb NpOsiBY) mic/si 3BUUaliHOTO (Di3MYHOT0 HaBaHTa)KeHHSI
Big 0 10 7 6amiB. 0 OastiB — BiICyTHICTb Ky/bIraBoCTi, 7 6as1iB — BiiCyTHICTh OTIOpPH.

4. KynbraBicTb (CTymiHb NPOSABY) MiC/As1 HAAMIPHOTO (Pi3MUHOTO HaBaHTa)KeHHS
Big O o 7 6amiB. 0 6GamiB — BifjCyTHICTb Ky/braBoCTi, 7 6asiB — Bi/[CyTHICTb OMOPH.

5. TpyaHoili mMpy BUXOAi 3 TIOJNIOKEHHS Jieykaud abo CUASUM B TIOJIOXKEHHS
ctostuu — Bizg 0 o 7 6aniB. 0 6asiB — BiZicyTHiCTh 03HaKH, 7 GasiB CUIbHO BUpa)keHa
O3Haka.

6. KysbrasicTh (CTymiHb MPOSIBY) MPOTAToM [HS (B LiJIoMy 3a fAieHb) Big O 1o 7

6aniB. 0 GasiB — BifICyTHICTb Ky/IbraBOCTi, 7 6asiB — BiZICYyTHICTB OTOpH.



7. Yac pyxy 6e3 Ky/IbraBOCTi, SIKI[[0 BOHa BUHHMKAE TTiC/Is1 HaBaHTakKeHHs Bif| 0 710
5 6amiB. 0 6asiB — BificyTHiCcTh 03HaKu, 1 Gamn — go 10 xBwmH, 2 6amu — 10 40
XBUIMH, 3 6amm — g0 1 rogunu, 4 6anu — Oibie roguHy, 5 6astiB — TiIbKY B KiHIT
TTHSI.

8. O3Haku 00/F0 B CTaHi CITOKOIO (CKHUIJIEHHs, Hecrokii) Big 0 mo 5 6amiB. 0
OastiB — BifICyTHICTh 03HaKH, 5 6asiB — BUpa)keHa O3HaKa.

9. O3Haku 60J110 TIpY Nasbnailii cyriaoba (abo mepiapTUKyAIpHUX TKaHUH) Bif 0
no 5 6amiB. 0 6amiB — BifICyTHICTb 03HaKH, 5 OasliB — BUpakeHa O3HaKa.

10. XpycT i Tpick mpu masnbnariii cyryioba iz yac macMBHMX PyXiB B HOMY Bif|
0 go 5 6amiB. 0 6amiB — BifICyTHiCTb 03HaKH, 5 OasliB — BUpa)keHa 03HaKa

PeHdTreHosioriydi 03Haku.

11. 3By>keHHs cyrno6oBoi mjimuHu Big 0 g0 5 6aniB. 0 GamiB — BiACyTHiCTBb
03HakKW, 5 OasiB — BUpa)keHa O3Haka.

12. OcteodiTo3, Big 0 1o 5 6amiB. 0 GamiB — BifcyTHiICTBL ocTeodiriB, 5 OamiB —
BUpa’KeHa O3Haka.

13. Hedopmaris i gpedirypaiiis cyrio060BUX TOBepXOHb (TPillUHU, epo3ii,
y3yparisi) Big 0 mo 7 GamiB. 0 OGasniB — BigCYTHICTH O3HaKH, 7 OamiB — BUpa)keHa
O3HaKa.

14. HasiBHIiCTb i KifbKiCTh BHYTPIiIIHbOCYTI000BUX yTBOPeHb Bif 0 70 5 GatiB.
0 6aniB — BificyTHiCTh 03HaKH, 5 6ajiB — BUpakeHa 03HakKa.

BucHOBOK TIpo edekTHBHICTH Ta Oe3reky rmiperiapaty «APTPOJIIK» 3a
0CTe0apTpo3y y cobak i Kimok. Taki KOMITOHEHTH, 1110 BXOAATh IO CK/aAy IIperapary
«APTPOJIIK», sIK T/I0OKO3aMiH Ta XOHZJPOITUH CyJib(art, sIK NPUPOJHI KOMITIOHEHTH
CIIOTyYHOI TKaHWHY, MaroTh TpOTH3ariaabHy, aeceHcUOimi3yrouy 1
XOHJPOTIPOTEKTOPHY BIUIMB Ha KiCTKOBO-XPSAIIOBY cucTteMy cyrioba. [lomaTkoBe
Ha/IXO/PKeHHS XOH/IPOITHHY i TVIF0K03aMiHy 0C00/IMBO HeOOXiZIHO TBapyHaM B mepiof,
Bi/IHOB/IEHHSI TIC/Si TpaBM 1 OMNepaTMBHUX BTPy4YaHb, TPU BaKKUX (i3MUHUX
HaBaHTa)KeHHSIX Y CTy>KOOBHX Ta CITIOPTUBHUX CODaK.

Ha migcraBi mpoBeeHUX KIIHIKO-PEHTI€HOJIOTIYHUX [JOC/i)KeHb BIUIUBY

niperniapaty «APTPOJIIK» 3a ocTeoapTpo3y y co0aK i KilllOK, BCTAHOBJIEHO, 110 JJaHU



rperiapaT MaB YWHMB TMPOTHU3aMaabHy, AeceHCHOiMi3yrouy, XOHAPOIIPOTEKTOPHY [ito,
[0 [ATBEP)KYETbCS K/IIHIYHUMHA Ta PEHTTeHOJIOTIYHUMHU  JOC/IiIKEHHSIMU.
[TosutrBHMI edeKT TmpernapaTty «ApTpPOJiK» TMPOSIB/ASBCS y 3HWKEHHI CTyMeHiB
MpOsIBY O3HaKiB 00/t0 TMpM Tajbhalii cyrio6iB, MacMBHUX pyXax, B CTaHi CIIOKOIO,
3MeHILIeHHI CTYIIeHI0 MPOSIBY CTapTOBOI KYJ/IbraBOCTi, KYJIbFaBOCTI ITiC/I1 3BUUaHOTO
Ta HaJIMipHOTO HaBaHTa)KeHHsI, Ky/IbTaBOCTi TIPOTSATOM [IHSI, 30i/bIlIeHHSI Yyacy pyXy
TBapuH 0e3 MposiBy Ky/braBocTi. Cepe/i peHTTeHOJ/IOTiUHUX MOKa3HUKIB MO3UTUBHUM
BIUIMB [Iperapary Bi/j3HaueHO Yy 3MeHIlIeHHI MposiBy 03HakKiB ocTeodiTo3y, Ta
nedopmMaliii cyrno60BUX MTOBEPXOHb.

HeraTuBHUX 3MiH 3 OOKy TpaBHOI, CeplieBO-CYAWHHOI, AWXaJbHOI Ta HEPBOBOI
CUCTeM y KOTiB Ta cobak TIpyM BBeJleHHS TMperapary [0 KOMILIEKCHOI Tepariii 3a
0CTe0apTpPO3y He BCTAHOBJIEHO.

Betepunapuauii npenapat «APTPOJIIK» mae BUCOKY TepanieBTUUHY aKTHUBHICTb
y PeKOMeH/I0BaHii BHPOOHWMKOM [03i, crmocobi 3acTrocyBaHHS. PekoMeHJyeMo
3actocoByBaTu TpernapaT «APTPOJIIK» 3rigHo iHCTpyKIii $IK TpOTU3arnajibHUM,
JeceHCUOiMi3yrounii i XOHAPOMPOTEKTOPHUM 3acib y CK/afii KOMIIJIeKCHOI Tepartii
TIPY 0CTe0apTpo3i y cobak i KOTiB.

[TpoBeseHo KiiHiuHi BuUMpoOyBaHHA BUPOOHWYOI cepil BeTePUHAPHOTO
riperiapary «MA3b IXTIOJIOBA», BUPOOHMIITBA TOB «BII
«YKp300BeTIIPOMIIOCTau», YKpaiHa 3a pPO3BUTKY PAaHOBUX MPOLIECIB y CBUHEH,
miofepMii y cobak Ta KOTiB, a TaKOXK 3a Ypa>KeHHsI KOTIMT Ta PaTULb Y KOHel, BeJIUKO1
Ta ApiOHOI poraroi Xy 00m.

EdekThBHICTh JOC/TIJHOTO TIpernapary BU3Hava/iv 3a NOKa3HUKaMU BiIHOB/IEHHS
3[0pOB’S TBapuH, TepMiHAMU IX OZY)KaHHS, 3MEHILLIeHHSl TIPOsIBY KYJ/IbraBOCTi,
BifIHOB/IeHHS1 (DYHKIIil OIMOpH, 3HW)KEeHHsSI MPOsIBY 3amajbHOI peakilii, Ta ekcyzarllii
BiIKpUTHUX Je(deKTiB WIKipU Ta ii MoXiAHUX, TeHJeHLii 0 HopMasi3aLlil KIiHIYHUX Ta
reMarToJ/IOriYHKX [MOKa3HUKIB.

MeTtoto focigpKeHHs Oy/10 BUBUEHHsI e()eKTUBHOCTI BeTepHHAPHOTO TpernapaTy
«MA3b IXTIOJIOBA», 'y $KOCTI aHTHUCENTUYHOIO, MPOTU3AaNaabHOro,

AaHTUEKCYJaTUBHOTO, MiCI[eBO3HEOO/I0I0UOro Ta KepaTorulaCTUYHOro 3acoly mpu



NMiKyBaHHI KOHel, BeqWKOi Ta [ApiOHOI poratoi Xymo0M 3a PO3BUTKY THiliHO-
HEeKPOTUUHUX 3aXBOPIOBaHb KOIHWT Ta paTHllb, TIPU JIIKyBaHHS CBUHEM 3a PO3BUTKY
THiTHO-HEKPOTUUYHHUX ypakeHb M’SIKHUX TKAaHHWH Ta 3a PO3BUTKY TtiogepMii y cobak Ta
KOTIB.

Mertoto Ay gocrimkeHHs: Oynu: Besvka poraTa xygoba (n=10); apibHa porara
xymob6a (n=10): 5 6apaHuuKiB Ta 5 Ko3eHAT; KOHi (n=8); cBuHi (n=10); Takox Oym0
nosezsieHo edekTrBHICTh Tipenapaty «MA3b IXTIO/JIOBA» 3a po3BUTKY miozepMii y
KOTiB Ta cobak. MarepiasiioMm ajis AocuipkeHb 0y cobaku (n=12) ta kot (n=10) 3
PO3BUTKOM TIOBEPXHEBOI IMioZepMil.

EdeKTUBHICTh 3aCTOCOBAaHOTO HaMH BeTepuHAapHOro mnpemnapary «MA3b
IXTIOJIOBA» Gyna gociipKeHa y TPhOX Cepisix JOCmiay.

Y mepiiii cepii gocnigy edbeKTUBHICTb AaHOTO TperapaTy Oy/a JoBejeHa Ha
BenMKili poratiit xy06i (n=10), apibHili poraTiit xyg06i (n=10) Ta KoHsx (n=8) mpu
3aXBOPIOBAaHHSIX PaTHULb Ta KOIWT THIMHO-HEKPOTUYHOIO XapakTepy. 3aCTOCYBaHHS
«MA3I IXTIOJIOBOI» cripusiio AuHaMiuHii HOpMaisaLjii K/IiHIUHUX MOKa3HKKIB, a
caMe — 3MeHILIeHHSI Ky/braBOCTi Ta BigHOB/eHHS (yHKIii omopu Ha 7-10 moby
JOCJTiKeHb, TT0siBOr0 Ha 10 100y rpaHy/IsLiiHOI TKAHWHY 3 03HaKaMU eTliJjepmi3saiiii,
Ta TIOBHMM O/Iy>KaHHSIM TBAapWH Ta MO>K/IMBICTIO iX eKcrulyarailii Bke Ha 14 moby
JociipkeHb. [aHi CTBepJykeHHs IPYHTYHOTbCSI Ha OTPUMAaHUX pe3y/bTarax
nabopaTOpPHUX IOCTiKEeHb.

Y KopiB 3aCcTOCyBaHHf Yy SIKOCTI a@HTUCENTUYHOI, [POTH3AIaabHOI,
aHTUeKcygaTuBHoi Tepamii «MA3I IXTIOJIOBOI» BusBMAO 6inbll  iCTOTHMIA
CTyreHb HOpMarisaljii TMOoKa3HWKIB MiHepasbHOro, OiKOBOrO i BYT/I€BOJHOTO
oOMiHiB, Ha BiZMiHYy Bi/i TOKa3HWKIB KOpiB SIKMM Oy/I0 3aCTOCOBAHO iHIIy CXeMy
JIIKyBaHHS, 110 BKJIFOUasia 3aCToCyBaHHs «JIiHIMeHTy 3a BUILIHEBCEKHUM».

Y oBeljb Ta Ki3 /1ab0paTOpHi MAOCTiKEHHS BUSBUIM TaKOXK ITO3UTHUBHY
JUHaMIKy, siKa MPOSIB/IS/IaCsl HOpPMasli3alli€r0 TMOKAa3HUKIB KiJIBKOCTI €pPUTPOLIUTIB,
reMmor/iobiHy, 3arasibHOro 0iska, piBHS Kasblito, pochopy Ta aKTUBHOCTI (pepMeHTIB
(JlakTaTAerigporeHasy Ta MasaTAeriporeHasu) y Oi/bIll paHHI TepMiHU HiXK Y TPYyITi

TBapUH 3 iHILIOK CXeMOl0 JIiKyBaHHs («JIiHIMeHT 3a BUILIHEBCHKUM»).



Y KoHeli /1abopaToOpHi TOKa3HWKH, 1[0 BifjoOpa)kaloTh HasIBHICTH 3ariajbHOTO
TpoljeCcy B OpraHi3mi TBapvH B)Xe Ha 14 no00y BiporiHoO He Bifpi3HSIMCS Bif
AHAJIOTIYHMX aHAJIITIB y K/IIHIYHO 37J0POBUX TBapyvH. A came I03UTHMBHY JWUHAMIKY
Oys10 BUSIB/IEHO 3a KpUTepieM HopMasisailii IMOKa3HWKIB KibKOCTi epHUTPOLIUTIB,
3HwkeHHs I1IOE, KinbKoCTi /IeMKOIUTIB Ta TaJWUYKOsJepHUX HeUTpodisiB, a TaKoX
MiJBUIIEHHST PiBHS TeMorno0iHy y KpoBi. Tako)k BCTAHOBJIEHO, IO 3aTyXaHHS
3anajibHOrO MpOLeCy y KOMMUTax IPU3BOAUTHL 0 3MeHIIeHHS Ki/JIbKOCTI 3arajabHOro
6iska y cupoBaTIji KpOBi KOHel; MOKa3HUKY PiBHS anbOyMiHIB Ta Y-T/I00ymiHIB Oym
Jemo TigBuieHi Ha 14 m00y JociimpkeHHS, ajie 3 MiHiMa/JIbHUM CTyIleHeM
BiporigHocTi (p<0,05), a iHmi kiiHiuHI Ta 6i0XiMiuHi MOKAa3HUKW He Maju BiporifgHol
Pi3HMLIi 3 MOKAa3HUKAaMU 3[0POBUX KOHEM.

Y npyriit cepii gocigy 6panu ydactb mopocsta (n=10) edbekTuBHicTb «MA3I
IXTIOJIOBOI» y sikux 6ysna foBejeHa INpU PO3BUTKY y HUX THIMHHUX ypaXKeHb
M’sIKMX TKaHuH. Ha ¢oHi 06po0Oku rHiiHUX i THiTHO-HEKPOTUYHUX ypa)keHb TKaHUH
y niopocsat «MA33H0 IXTIOJIOBOR)», nosiBy rpaHy/sil[iiHOI TKAHUHU PeECTPYBaIU
Ha 4 p00y, TIpUNMHEHHST HarHOEHHS — 5-6 00y, 3aroBHEHHS TIOPO’KHUHU
TpaHy/SI[iiHOI0 TKaHWHOIO — 8-9 molOy, 3aroeHHs gedekry — 9-12 o0y,
BiiHOBNeHHs1 PyHKI[il ypakeHOro opraHy — Ha 11 mo6y. KniHiuHi criocTepe>keHHst
MiATBEPIPKYIOTbCSI  /Ta0OpaTOPHUMM  JOC/II/DKEHHSIMA,  SKi  JI€eMOHCTPYIOTh
HOpMaJsli3allit0 MOKa3HUKIB KPOBI — 3HW)XEHHSI KiJIbKOCTI JIEMKOLUTIB, MiJBUIII€HHS
piBHIO TeMOr/I00iHy Ta 3MeHIleHHi rokasHuka LIIOE, Hopmarizaljito BMicTy OHUX,
MaMYKOsSIAEPHUX, CEerMeHTOSIIepHUX HeuTpodiniB, a TakoX aiMQoLMTIB Ta
MOHOLIUTIB. TOOTO 3a3HaueHi NTOKa3HUKHW BipOTiJHO He BiJPi3HSAIUCS BiJ] MOKa3HUKIB
IPYIU 30POBUX TBapUH.

EdektuBHicte «MA3I IXTIOJIOBOI» y cobak (n=12) ta korie (n=10) 3a
PO3BUTKY Tiioziepmii Oysia foBeZieHa y TpeTii cepii Aocmimy, /e MpH 3acTOCyBaHHS
JlaHOi Ma3i BCTAHOBW/IM BXe Ha 3-U JieHb JIiKyBaHHSI 3MeHIlIeHHs iIHTeHCHMBHOCTI
rirnepemii LIKipy, IPUNIMHEHHS BU/II/IEHHS €KCy/1aTy Ha [OBEPXHIO yPaykKeHOl AISHKU
mKipyu. [ToBepxHsl ypakeHOi IIKipyd UaCTKOBO Oy/ia TIOKpUTA CTPYIIOM, 3 TIifi SIKOTO

rporjsasa MoJiofia erifiepMajibHa TKaHUHA pPOXKeBOro Kosibopy. Ha 6-8 pgenb



JIIKYBaHHS Ha MICTI ypa)KeHHS LIKipU CIIOCTepiraaoCh 3HUKHEHHS BY3J/IUKIB 1 MyCTY/I,
TIOKPUTTA 1 MOJIOZOK LIIJIHOK eTliTe/ia/lbHOK TKAHWHOK POXKEBOr'0 KOJIbOPY,
sBUllja rirepemii i HaOpsky Oynu BifcyTHi. IloBepxHs ypakeHOi IIKipu TpHU
nanbnauii geijo yijibHeHa i He 0o/roYa, BifMiuasocs BiJHOB/IEHHSI BOJIOCSIHOTO
nokpuBy. JlabopaTopHi [AOC/TiKeHHsI CBifluaTh IMPO 3HWKEHHSI TIPOSIBY 3arlaJbHOI
peakuii Bxe Ha 10 pgoby 3actocyBaHs «MA3I IXTIOJIOBOI» y skocrti
AQHTHCENITUYHOTO, TIPOTU3ANaabHOTO Ta pereHepyrouoro 3acoby. Cepeaniii uac
ofy>kaHHs1 cobak sikuM 3actocoByBaiu «MA3b IXTIOJIOBY» cknaB 5,8 + 0,9 7i6, B
TOM uac sIK cobak 3 iHmor cxeMoro faikyBaHHs 9,0 + 1,2 #1i6. OTke, omy»KaHHs cobaK
3a PO3BUTKY B HHMX MioJiepMii , SKUM y CXeMy JiKyBa/JIbHUX 3aXOZiB 0yJ/i0 BK/TIOUEHO
npenapat «MA3b IXTIOJIOBA» BimbyBanocs y 1,5 pa3u mBwHlle HiXK y cobak 3a
inmoi cxemu (Kpem «CaHozmepm»). Takox B pe3y/nbTaTi MpOBeJeHUX AOC/iIKeHb
BCTAaHOB/IEHO, 1[0 edeKTHUBHICTh MiClIeBOI aHTHCENTUYHOI, IpOTH3anaabHOI,
pereHepaThBHOI Tepamnii 3a Bukopucranas «MA3I IXTIOJIOBOI» cranosuts 100 %,
a 3a BUKOPUCTaHHS iHIIOI CXeMH JIiKyBaHHS — 67 %.

Cepe/Hiii yac ofly’kaHHs KOTIB ITpH 3acTocyBanHi « MA3I IXTIOJIOBOI» cknas
9,7 + 0,4 ni6, B TOM Yac fK y KOTiB 3a iHIIOI cxemu jikyBaHHs — 14,0 £ 0,7 #i0.
Opy’KaHHS KOTIB 3a PO3BUTKY B HUX ITioZiepMmil, IKUM y CXeMy JIIKyBa/IbHUX 3aXOZiiB
6yno BkmroueHo nperniapat «MA3b IXTIO/IOBA» BigbyBanocst Ha 4,3 AHi mIBUALLE.
Takox B pe3ynbTaTi MNpPOBeJeHUX [JOCAi[)KeHb BCTaHOBJEHO, 1[0 e(eKTUBHICTh
MIiCIIeBOI aHTHMCENTHYHOI Tepamii 3a BUKOpucTaHHa «MA3I IXTIOJIOBOI»
ctaHoBUTh 80 %, a 3a BUKOpPHCTaHHS iHII0I cxemu nikyBaHHs (Kpem «CaHozmepm») —
60 %.

Takum umHOM 3acTocyBaHHsI «MA3I IXTIOJIOBOI» y mo3ax Ta 3a cxeMoro,
repe0aueHO0 TMCTiBKOIO-BK/IAIKO0, CIIPUSIIO OiMbIT MIBU/IKiM pereHepariii TKaHWH,
TIPUCKOPEHHIO 3BiJIbHEHHS paHOBOI TMOPOXHUHU BiJl eKCyJary Ta BiJCYTHOCTI
YCK/IaZIHEHB 3a PaxXyHOK BHPa)keHOi aHTMMIKpOOHOI [ii 1py 1iKyBaHHI paH y CBHUHEH;
3MeHIIIeHHI0 iHTeHCUBHOCTI rinepemii Ta HaOpsiKy IIKipHU, 3MeHILEeHHIO BU/LIEHHS
eKCyJaTy Ha MOBEePXHI0 ypaXkeHOol [IJITHKU LIKIpY, PaHHBOI erifepmisallii TKaHUH Ta

3HIKEeHHIO 060/bOBOI peakllii 3a pO3BUTKY Mioiepmii y cobak Ta KOTiB. [To3uTHBHUIA



edekT mperiapaTy Oy/i0 BUSIBJIEHO y BUIJISIAL Oi/IbII IIBUJKiIM pereHepariii TKaHWUH
poroBoro OalllMaka y KOHel, BeqMKOi Ta [JpiOHOI poraToi XyZoOu 3a pPO3BUTKY
THIHO-HEKDOTUYHUX MPOLIECiB KOMUT Ta paTHllb, 110 MPOSB/SIOCS Y BiJJHOB/IEHHI
LIVTICHOCTI ypa)keHuUX TKaHWH, 3MEeHIIEeHHI CTyreHs KyJiblaHHSd Ta BiJHOBJIEHHI
byHK1LiT oropwu.

3acTOCOBaHMM HaMM Yy [JOCHiAHIM rpyni TBapuH mnpemnapar «MA3b
IXTIOJIOBA» Mae oOrpyHTOBaHMM Habip CK/IaZoBUX, SIKi  BOJIOZiIOTh
AHTUCETITUYHUMHY, 3HeOOMIOI0UMMHM 1 pereHepaTUBHUMU B/IaCTUBOCTSIMH, 1 €
HabI/bIl ONTUMAMBHUMM i TPOGiTaKTUKKA PO3BUTKY THIMHOrO 3amajabHOro
TIPOI[eCY B YPa’KeHHUX TKaHWHAX i e()eKTUBHUM JTiKyBa/IbHUM 3ac000M. EeKTHBHICTh
JlaHOT'O TIperapary /AJis JiKyBaHHs i TIpodilakKTUKKU TBapUH 3 THiIMHOIO TATOJIOTi€l0
3aCHOBaHa Ha aHTUMIKPOOHi# [iii, KepaTOIyIaCTUUHiN aKTUBHOCTI, IIPOTH3anajbHUX,
MiclieBo 3HeOO/IOIOUMX 1 pereHepaTMBHUX BJACTUBOCTSX Ma3i. PekomeHayemo
3actocoByBaTtu rpenapaT «MA3b IXTIOJIOBA» 3rifiHO 3 TMCTiBKOK-BKJIaJKOHO.

[lpoBeseHo KiiHiuHi BuUMpoOyBaHHsA BUPOOHWYOI cepil BeTePUHAPHOTO
TriperiapaTy «MA3b IINHKOBAV», BUPOOHMIITBA TOB «BIT
«YKp300BeTIIPOMIIOCTaY», YKpaiHa 3a PO3BUTKY BHUIIaJIKOBUX paHOBUX IIPOL(eCIiB y
CBUHeH, KillloK, cobaK, KOHel Ta BeJMKOI poraToi XyAo0u, a TakKoXK 3a orneparjiiHux
paH y ApibHOI poraroi Xyzo6mu.

EdeKTHBHICTb JOCAIAHOTO TIperapaTy BU3Haya/u 3a MOKa3HUKAMU BiJIHOB/IEHHS
3[0pOB’S TBapWH, TeEPMiHaMH iX OJy>KaHHs, 3MEeHILIeHHS MPOsIBY 3arajbHOI peakLii Ta
eKcy/aLii BifKpuTux AedeKTiB IIKipy, 3@ CKOPOUEHHSIM CTPOKIB TOBHOI pereHepariii
TKaHWH (YyTBOPEHHS IPaHYJ/IAL[IMHOI TKAHWUHM), TeH/eHLlii o HopMaJti3alii KJIiHiuYHUX
Ta remMaTO/IOTiYHUX TMOKAa3HUKIB, a TAKOXK 3a IOKAa3HUKAMHU BiJIHOBJIEHHSI CTPYKTYpPU
TKAQHWH 3a JJaHUMU [IUTOJIOTTUYHUX [OC/Ti)KEHb.

3actocyBanns «MA3I LIMHKOBOI» y fosax Ta 3a CXeMo0, mepe6aueHor0
JTUCTiBKOIO-BKJIZIKOIO, CTIPUSIO OL/IBIN MIBU/KIN pereHepariii TKaHWH, MPHUCKOPEHHIO
3BUIbHEHHS pPaHOBOI TMOPOXKHUHU BiJ eKCyJaTy Ta BIJCYTHOCTI YCK/JIaJHeHb 3a

PaxyHOK BUpa)keHOi aicopOyIoUoi, aHTUCENTUUHOI, TiACy1Iytouol Ail 1pu iKyBaHHi



BUIAZIKOBMX PAaHOBUX TPOLIECIB Y CBHHEH, KilllOK, cobaK, KOHeil Ta BeJMKOI poraroi
XyZobu, a TaKoX 3a orepaLiiiHuX paH y ApiOHOi poraroi xyao6m.

Metotro goctimpkeHHs1 Oy0 BUBUeHHST e()eKTHBHOCTI BETEPUHAPHOTO IperapaTy
«MA3b [HMHKOBA», 'y  4KOCTI  MpOTH3aNajbHOIO,  AHTUCENITUYHOIO,
AHTHEKCy/JaTUBHOTO, B’sDKy4oro, ajcopbyrodoro 3acoby mnpu JiKyBaHHI KOHeH,
BeJIMKOI Ta ApiOHOI poraroi xygo0u, CBUHeM, COOaK Ta KilllOK 3a PO3BUTKY y HUX
Pi3HMX BU/IiB BUTMIAJIKOBUX Ta OMepaljiiHUX paH.

Mertoto st ocitipkeHHss Oym: BenwKa poraTta xygoba (n=8); apibHa porara
xymoba (n=10): 5 GapaHuvkiB Ta 5 Ko3eHAT; KoHi (n=8); cBuHi (n=10); cobaku
(n=14); kiuku (n=12).

Ockinbku I aza paHoBoro rmpoijecy (rigpaTallii) HarlpaBjeHa Ha BiITOPrHeHHS
MepTBUX TKaHWH, MPUTHiUeHHs iH(eKI[id Ta eBaKyallito BMiCTy, TO Tpelapary, I0
3aCTOCOBYIOTH Yy 1[0 (a3y TIOBMHHI MaTH aHTUMIKpoOHy, Jerizparyouy,
HEKPOJTITUUHY, Ta 3a MOXX/IUBiCTIO, 3He0O0/TIOBa/IbHY Ait0. Tomy Hamu Oysia 1oBefjeHa
edektuBHicTb «MA3I LIMHKOBOI» y 1 a3y paHoBoro mnpouecy, $K
AaHTUEKCYJaTUBHOTO, aZicoOpyr0Uoro, aHTUCENTUYHOTO, Mi/ICYyIIyouoro 3aco0y, 1o
Bi/IMOBiZla€ BUMOraM /0 npenapariB s I ¢pa3u paHoBoro npotiecy.

[IpoBeneHi K/IiHIUHI JOC/IIP)KEHHST BUSBWJ/IY, 1[0 Y TBAPUH, IKUM 3aCTOCOBYBa/v
y nepiiy a3y paHoBoro rpoiecy «MA3b [IMUHKOBY» pereHepaTuBHi mpoliecu
HITK 6i/IbII iIHTEHCHBHO, 1110 BUPaXKaiocs TIPY K/IiHIYHOMY JOC/TiKeHH] Y 3HKeHHi
O3HaK 3arajieHHs, a caMe TIPUMTMHEHHi eKcyaarii Ha 3-4 o0y, 3HWKeHHI HaOpsKy
KpaiB paHM Ta OTOUYHOUMX TKaHWH, 3MEHIIIeHHi CTyreHro 00/Ib0BOI peakiiii, Ta Jobpe
BUP&)KEHUMU T'PaHY/ISAL[IMHUMU TpoliecamMu. PereHepaTwBHI Mpoljecd y TBapuH 3a
sacTocyBaHHsl « MA3I LIMHKOBOI» npoiimm 3a NepBMHHMM HaTAroM Ta Ha 4 100u
paHillle HDXK 3a 3aCTOCyBaHHSI IHIIMX Mas3ed (JIiHiIMEHT 3a BHIIIHEBCBKUM uu
CHHTOMILIMHOBA eMY/IbCis)

MaHi KMHIYHUX JOCTiKeHb OyIu 1oBeeHi [UTOIOTiYHUMHY aHasli3aMH Ma3KiB-
BiJOMTKIB 3 MOBepXHi paHU B Pi3Hi CTPOKM iX pereHepauii (3-Ts1; 5-Ta; 7-ma; 10-Ta Ta
12 po6a) y BesiuKoi Ta ApiOHOI poraToi Xy1006i Ta y KoHel. [JuHamika 3MiH y Ma3Kax-

Bii0MTKaxX CBigunTh, 1[0 3acTocyBaHHsl «MA3I IMHKOBOI» cripusie HopManibsHOMY



nepebiry paHOBOro TIpOLleCy, Ta BHUPAKAETbCS Yy 3MeHIIIeHHiI KOHI[eHTparlil
MIKpPO(IOpH MO Mipi PO3BUTKY TPaHYJ/ISALIIMHOT TKAaHWHM, 3HAXO/PKEHHSIM BeIUKOI
Ki/IbKOCTi HeMTpodisiB, 1110 OepyTh yuacTb Y (aroiuTo3si, y mosiBi BeJIMKOI KiTbKOCTi
rictionuTiB. Ha mojanpiivx etarax po3BUTKY rpaHy/sliid mMikpodsopa cTaBaia Iie
Oi/TBIIT CKY/THOIO, @ Y Ma3Kax-BifibMTKax 3MeHIITyBasiacs KilbKiCThb TeMKoLuTiB. [Topsig,
3 (pibpobsactaMu y 1eM Tmepiof, 3aro€HHs paHW 3ycTpivamucs W Oimbin
nvdepeHLIiioOBaHi KIITUHU PeTUKYJ/sipHOro Tury. Hazani y mpotiieci hoopmyBaHHS Ta
yliiTbHeHHs] PyOIisi paHOBUM eKCy/aT CTaBaB BCe OLMBbII CKyZAHWM, a Ha BimOWTKax
BUSIB/ISIZIOCSI BCe MeHIlle K/IITUHHUX e/leMeHTIiB — OKpeMi HeuTpodinu, Aerpagyroui
¢ibpobnactu. Y ToOM e uac y 3HauHiM Ki/JIbKOCTi y Tiperaparti TipeZCcTaB/ieHi
eriTesianbHi KJIITAHM, 110 JYLIAThCA 3 eMiTeniaJbHOr0 MOKPUBY PaHM, SIKMM IIJOMHO
cchopmyBaBcs.

TakoXX TO3UTUBHMI TepaneBTuuHuii edext «MA3I LIMHKOBOI» 6yno
JIOBeZIeHO y cepii JocmiiB Ha cobakax, KOTaxX Ta CBHUHAX ILIJITXOM JOC/Ti[KeHHST KPOBi
XBOpUX TBapuH. EdektuBHiCTL 3acTtocyBanHs «MA3I IIMHKOBOI» y 1 a3y
PaHOBOTO TIPOL|eCy MPOSAB/SAAACA y HOpPMasi3alii MOKa3HUKIB KpOBi (3HMKEHHI
Ki/IbKOCTi JIEMKOLIUTIB, TIABHUINIEHHI PiBHIO reMOr/io0iHy, 3MeHIIeHHi ITOKa3HHWKa
IIIOE, Hopmasisawlii BMICTy IOHUX, [aJIAUYKOSJEPHUX, CerMeHTOsepHUX
HelTpodisiB, a TaKOXK JiM(OLMTIB Ta MOHOLIUTIB) /10 MOKA3HUKIB K/IiHIUHO 3/J0POBUX
TBapUH 3 BUCOKOIO /I0JIel0 BiporigHocTi. B ToW uac, ik MO3WTHBHI reMaTo/IOTiuHi
3MIHM y TBapuWH, SKUM 3aCTOCOBYBa/Jd JIIHIMEHT 3a BHWIIHEBCBKUM 4Mu
CHUHTOMILIMHOBY eMYJIbCito, Oy/v BUpaXkeHi y MEHIIIOMY CTYIIeHi i y OinbI rmi3Hi
CTPOKHW.

Takum unHOM, 3acTtocyBanHs « MA3I LIMHKOBOI» y I a3y paHoBoro nporecy
[l03BOJISIE IPUCKOPUTH 3HWKEHHS CTYTEHIO0 MPOsBY 3anajbHOI peakwii (ekcyzaris,
6inb, HaOpsAK, rirmepemisi, TopylleHHs (yHKI{) Ta CHIpHsie TIPUCKOPEHHIO
pereHepaTHUBHUX ITPOLIECiB B cepeiHboMy Ha 4,0 100w, Ha BiIMiHY BiJi 'PyITA TBapHH,
e 3acTtocoByBajii CHHTOMILIMHOBY €eMYJIbCiFO Ta JIIHIMEHT 3a BuIIHeBCbKUM
TPOTACOM BCbOrO Tiepiofy JiKyBaHHs. [laHa mno3utuBHa [AuHaMmika «MA3I

LIMHKOBOI» peanisyeTbcs 3aBAsfKM il aHTUEKCYJAaTUBHUM, azCcOOpYIOUMM,



AHTUCENITUYHUM, Mi[CYLIyBalOUMM BJIaCTUBOCTAM, IO BIATOBiZ@€ BUMOraMm [0
TripernapariB, sKi 3aCTOCOBYHOThCS Y I (pa3y paHoBOro mpotiecy.

[TpoBeseHo KiiHiuHI BHMIpPOOyBaHHSA BHUPOOHMUOI cepii BeTEPUHAPHOTO
npenapary I3IXEJIC, Bupobuuiitea TOB «BII «YKp30oBeTrnpomIioctau», YKpaiHa.
Martepianu /151 AOCTiKeHHs: 3MiHM TIOBe/IiHKM Ta K/IiIHIYHOTO CTaHy co0aK Ta KOTiB;
TepMiH OJy’KaHHS TBapWH, 3MEHIUEeHHS TIPOSBIB arpecii Ta TPUBOKHOCTI; 3MiHU
KTiHIUHUX Ta 6ioXiMiyHMX TOKa3HUKIB 6io/oTiyHMX piguH (KpOB, CUpPOBaTKa KPOBi)
Jl0, TIi/| Yac Ta MicJis TIPOBeeHOr 0 JIIKyBaHHS.

Martepiasniom gms gociimpkerb Oyno cobaku i KoTu. [1oc/tiykeHHS IPOBOANU/IN B
ymoBax HaykoBo-Bupo6Huuoro ueHtpy ABTY, BeTepuHapHoi KiiHiKH «SOS» M.
XapkiB, BeTepuHapHOi KiiHikM «Berekciept» M. Oxtupka CyMcbkKa 00/1aCTh,
BeTepuHapHOi KiiHiku «KoBuer», M. ['opiwnHi IlnaBHi IlosnTaBcbka 06s1acTh,
naboparopii  nikyBanbHO-fAiarHOcTHYHOTO 1leHTpY LIMEI, M. XapkiB,KmiHiKO-
AiarHoCcTUUHOI 1aboparopii «AsnBic-Knac», M. XapkiB.

Papn 3axBoproBaHb Ta IMAaTOJIOTIYHUX CTaHIB, fKi CIIOCTepiraroTb IOCIOZapi
TBapUH Ta JliKapi BeTepUHapHOI MeJULIMHMA MarOTh IIPOSIBU 3MiH IMOBe/iHKHA TBapUHMU.
Ha BigMmiHy Big xBopo0O, sIKi UiTKO J/I0Kasli3oBaHi, MarOTh crieljudiuHuii 30yAHVK,
CTaAilHICTb TIPOSIBY, MOBEAIHKOBI aHOMasiii Ta CTpecoBi peakiii y cobak i KOTiB
MOXXYTb TIPOSIBJIATHCS Pi3HUMU  CriocobaMu, 3a/le)kKHO BiJ  iHAWBiZyanTbHMX
0coO6/MBOCTeN TBApHMHU Ta 30BHIIIIHIX 00CTaBUH.

Hwxue nepepaxoBaHi Jesiki 3 HUX.

1. 3miHu B moBemiHIli - TiABUIleHe 30y/HKeHHS, HEPBO3HICTh, HECITOKikd abo
3aMKHYTICTb.

2. 3MiHU areTuTy: BTpaTa areTUTy y JesKux cobak i KOTiB, y TOM yac sK iHIi
MOXXYTb TmepeifaTi abo MaTu T1pobseMu 3 TiepeTpaB/ieHHAM DXKi, IO KIiHIYHO
TIPOSIBJISIETHCS Zliape€eto, O/TF0BOTOI0 a0 3ariopom.

3. 3MiHU Pe>KUMY CHY: MOT0 Bi/ICyTHiCTb, aD0 Ha/IMipHH COH.

4. Arpecis.

5. HagmipHi mposiBu BoKasti3atjii.



6. HagmipHuii morsisig 3a coOOr0: KilllK MOXYTb Jy>Ke CHIbHO JOTJIJaTH 3a
coboto ( B OCHOBHOMY BW/JIM3YBaTH) MiJ YaC CTPecy, 10 TPU3BOAUTD [0 BUIIA/[aHHS
mepcTi abo iHIMX mpo6sieM 3i HIKipoto.

7.JlecTpyKTHBHa TOBe/iHKa: CO0AKW Ta KOTU MOXKYTh >KyBaTW abo ApsimaTu
rpeiMeTH HaBKOJIMIIIHBOI'O Cepe/OBHILa.

8.3MiHuM B mocTaBi Tina: cobaku Ta KOTH MOXKYTh TTO-iHIIIOMY TPUMAaTH CBOE Ti/IO
i/l yac cTpecy, HaNpUKaj, ropb/siuy riedi abo orycKarouy TOJIOBY.

9. 3MiHM B C€UYOBUITYCKAHHI.

IIi o3HaKM TaKO)X MOKYyTh CBi[UMTU TIPO iHIII TIpoGseMH 3i 370pOB’SIM, TOMY
Ba)KJ/IMBO BMITH X PO3PI3HATH BiJi K/IIIHIYHUX NPOSIBIB 3aXBOPOBAHb iHIIIOI eTioJIoril.

L1719 KOpek1ii CTpecoBOro CTaHy Ta MOBEAiHKOBUX PO3/aZiiB TBAPUH B Cy4aCHUX
yMOBax 3arpoIlOHOBAaHO psJ IIperapariB, fKi B PpI3HOMY CTyIleHi BOJIOZIIOTh
3aCMOKIMIMBOIO JIi€10 HA HEPBOBY CUCTEMY.

B pesynbrari 3actocyBanHsa riperiapaty I[3IXEJIC BusiB1eHO MO3UTHUBHY
JWHaMIKy TIOKpallleHHs 3ara/lbHOrO KJIiHIYHOTO CTaHy AOC/i/pKeHuX cobak i KOTiB.
3MiHa MOBEAIHKHA TBapWH MPOSB/SaCh 3MEHILEeHHSIM KiJIbKOCTiI emi30[iB TPOSIBY
CIIOHTAHHOI arpecii, MeHIIMM piBHeM I[IOpYLUeHHS peXUMy CHY, a TakKoxX
TIOKpAaLL[eHHAM XapuOBOI'O PeKHUMY.

Y pa3i Bukopuctanus mnpernapary I3IXEJIC 3minu mabopaTOpHHX MOKa3HUKIB
CBiuaThb TMpO 3MEHIIeHHS IHTEHCMBHOCTI CTpPecoBOI peakwlii Ta eMOL[iMHOrO
Harpy>KeHHs] Y TBapWH, y SKUX TiepeJ TIOYaTKOM JIiKyBaHHs OyJ/i0 3apeeCcTpOBaHO
TIPOSIBU arpecii.

OTpuMaHi faHi CBijuaTh MPO BUCOKY e(eKTHUBHICTb 3aCTOCYBaHHS Iperapary
IBIXEJIC 3a mposiBiB arpecii y cobak i KOTiB, IIJ0 [eMOHCTPYE€ ix m0oOpe BUpakeHi
aQHTHCTPEeCOBi, HOOTPOITHI Ta KOPUTyUi (hyHKIiOHa/IbHUM CTaH HEPBOBOI CUCTEMU
BraactuBocti. Lle  BigoOpakaroThcst y HopMai3aiii 0ioXiMiuHMX TOKa3HUKIB
CUPOBATKHU KPOBIi (piBeHb IJIFOKO3U Ta KOPTHU30/1Y), @ TAKOXK e(peKTUBHUM BILIUBOM Ha
3arajbHUM KJIIHIYHUM CTaH OpraHismy.

IMpemnapat I3IXEJIC € edekTHBHUM 3aco00M /s JiKyBaHHS arpecii y cobak i

KOTiB. BiH [oromarae 3MeHILMTH CTPECOBY peakliito, eMOLliiHe Hampy’)KeHHs Ta



TMiJBUILLATA CTIMKICTh OpraHiamMy Ao cTtpecy. Lle mMo)ke Tpu3BeCTHM [0 3HAYHOIO
TOKpallleHHsI TIOBeZiHKM TBapUHU Ta 3pobutH ii Ginbiin Ge3reuyHoro /s Jitofel Ta
IHIIIUX TBapUH.

Betepunapuuii npenapar  I3IXEJIC y ckimafi KoMIUIeKCHOI Tepamii y
JOC/IIPKYBaHUX TBapvH 3a IOBEJIHKOBUX aHOMa/ili Ma€ BHUCOKY TeparneBTUUYHY
edeKTHUBHICTb, TaK fK eKCllepUMeHTalbHi TBapuHU [00pe TiepeHOCWI [aHWM
JOC/Ti/DKyBaHUKM TIperapar, IIPOsIBiB MOOIYHMX peakilii 3a Tepiof IpOBe/eHHs
Jaocaigy He BUSBAsU/IA. HeraTuBHUX 3MiH 3 OOKy TpaBHOI, CepiieBO-CyJWUHHOI,
[UXaJIbHOI Ta HEPBOBOI CUCTeM y TBAapUH IpU 3acTocyBaHHi riperapaty I3IXEJIC y
KOMIUIEKCHiM Teparmii 3a mposiBiB arpecii y cobak i KOTiB He BiaMiueHo.
Betepunapuuii npenapaT I3IXEJIC Mae BMCOKY TepaneBTMUHY aKTHBHICTb ¥
pPeKOMeHZIOBaHUX BUPOOHUKOM [103i, Criocobi 3acToCyBaHHSI.

[TpoBegeHo KiiHiuHI BuUMpoOyBaHHS BUPOOHWUOI cepii BeTePUHAPHOTO
npenapary OKCUTOIIUH, BupobuuiireBa TOB «BII «YKp3ooBeTrpoMmocTau»,
YkpaiHa.

OKCUTOLIMH, TOPMOH, SIKAW 4aCTO aCOLIIOETbCS 3 MOJIOTaMU Ta JIAKTAL[i€ y
CccaBlliB, Ma€ IUPOKHUii criekTp Aii. Mloro dbyHKLil BK/IFOYAOTh peryJLiito corjiaasHoi
MOBe/IiIHKA TBapWH, CTPECOBUX Peakl{id, BiJUyTTs JOBIpY Ta NPUB’S3aHOCTI, a TaKOX
¢iziosioriuHi mpoiecu, MOB'si3aHi 3 PO3MHOXKEHHSIM. Y BeTepuHapHill MeAuLuHI
OKCHUTOLIMH [IJaBHO BUKOPUCTOBYETHCS [JI1 CTUMYJIALID pOAOBOI Jis/IbHOCTI Ta
MiATPUMKM JIaKTaLlil y camMOK TBapuH. IIpoTe cydacHi AOC/IiKeHHSI BiJIKpMBAarOTh
HOBi MOXX/IUBOCTIi [JJis1 3aCTOCYBaHHSI OKCUTOL[MHY, 1110 POOWUTH MOT0 BUKOPHCTaHHS
Ha/I3BUYaliHO aKTyaJbHUM.

OKCUTOLIMH Biflirpa€ K/IHOUOBY pO/b y OaraThox i3ionoriyHux mporecax y
TBapyH. BiH CTUMYJIHO€ CKOpPOUeHHS I/1aJJKUX M'S31B MaTKH I1iJ], YacC T0JIOTIB i CIIpUsi€
BU/JIVIBHHIO MOJIOKA ULUIIXOM CTUMYJISILII CKOpOYeHHsl MioeriTesiaJlbHUX KJIITUH
MOJIOYHUX 3a/103. KpiM TOro, OKCUTOLIMH BIUIMBA€E Ha IMOBEiHKOBI peakliiii, 30Kpema
Ha MaTepPUHCBHKY MOBEJiHKY, (DOpPMyBaHHS COLia/IbHUX 3B’SI3KiB Ta 3HW)KEHHSI PiBHS
cTpecy.

Y BeTepuHAapHiM MPaKTHLli OKCUTOLIMH 3a3BHUYal 3aCTOCOBYEThHCS [IJIS:



- CTUMYJISILT pOZIOBOI [Iis/IbHOCTI y BHUIAJKaxX 3aTPUMKH TI0JIOTiB abo mpu
C/1abKil pofioBiM [isTBHOCTI;

- MiITPUMKH JIaKTallii: A0oro BBeZieHHS MO)Ke OyTW KODHUCHUM TIPH 3aTPUMII
BU/Ii/IeHHsI MOJIOKa abo y BUIaJKax HeJJOCTaTHHOI JlaKTaLlil;

- KOHTPOJIb ITiC/IATI0/IONOBUX YCK/IaZiHeHb, OKCUTOLIMH J0IoMara€ CKOpO4YeHHIO
MAaTKM ITiCJIS1 TI0JIOTIB, 1[0 3MeHIY€ PU3MK KPOBOTeU Ta CIIPUSIE€ BUJLIEHHIO TTOCTIAY.

Ha TenepimHii uyac Ha pUHKY YKpaiHM IiCHye psj Tpernaparis, IO
3aCTOCOBYIOTHCSI 3a XBOPOO PpEIpOJyKTHUBHOI CHUCTEMHM CaMOK, $IKi MaloThb SK
rOpPMOHAJ/IbHe TIOXO/PKeHHs, TaK i BiIHOCATBCS [0 iHIIMX (PapMaKOJOTiUHUX TpyT,
TOMYy TIOIIYK 3aco0iB sKi MarOThb BHUCOKY e(eKTHBHICTb TOpsiZi 3 BifICYTHiCTIO
nobiuHnx eheKTiB TPUBAE.

OOrpyHTyBaHHSI He0OXigHOCTI OiBIIT IIMPOKOTO TIpe/iCTaB/IeHHs IperapaTy
OKCUTOLINH (po3umH A iH’ekiiil)  BupoOHMITBAa TOB  «BII
«YKp300BEeTIIPOMIIOCTauy» Ha PUHKY YKpaiHU MOJKHA THM, 1O [lif0Ya MOr0 peyoBHHA
€ OJ[Hi€I0 i3 OCHOBHMX TOPMOHAJbHUX 3ac00B, 1[0 AaKTUBHO 3aCTOCOBYIOTBHCS Y
BeTepWHApHiM MeJULMHI, 30KpeMa B aKyLUepCTBi Ta riHekoJorii TBapuH. [Ipemnapar
CTUMYJIFOE CKOPOYEHHSl I/1aZiKOI MYCKyJIaTyphd MaTKU Ta CeKpeLlil0 MOJIOKa, 10
pobuTh Hioro He3aMiHHUM 3aco00M y BUIIaZKaxX 3aTPUMKH IIALleHTH, aTOHIl MaTKy,
MAaCTHUTY Ta IiC/IAI0/I0TOBUX YCKJIaJHEeHb.

B Hammx fgoc/i/pkeHHsX Iperapar 3aCcTOCOBYBAalM 3a TaKWX IAaTOIOTIUYHUX
CTaHIB i y TaKMX BUJIB TBapHH: 3a KaTapaJbHO- THIMHOIO €HJOMEeTPUTY y KOpiB; y
Ki3 Ta OBellb 3a MaCTUTy; 3a C/1a0OKUX TepeiiM ITiji yacC TIOJIOTiB y KOpiB, CBUHEH,
cobak; 3a aToHii, TiMOTOHIi Ta 3amajeHHi MaTKW Yy KOpiB; 3a 3aTPUMKH TOCJIAY Y
KOpiB, co0aK Ta KilllOK; 3a ITiC/ITI0/IOr0BOI KPOBOTEUi y co0aK i KillloK; 3a arajakTii y
KOpiB; 3a CyOiHBOJIIOLil MaTKK y Be/IMKOI poraToi Xy00u; 3a rOCTPOTO €HJJOMETPUTY
y KoOuJI.

EdekTuBHICT A0C/iI)KyBaHOTO TMperapaTy BU3Hauaad 3a K/IIHIYHUMU Ta
nabopaTopHMMH TIOKa3HUMKaMH - 3MiHOIO KJIiHIYHOTO CTaHy TBapWH, e(eKTUBHICTHO
3aCTOCYBaHHSl Tiperapary [/ BUBeJeHHS IUIOAY IIifi Yac TIOJIOTiB, TepPMiHOM

Oofy’KaHHS TBapWH, 3MEHIUEHHS K/IIHIYHUX MPOSBIB 3arajibHOI peakiiii; 3MiHaMu



K/TiHIYHKX Ta O6ioXiMiuHMX TOKa3HMKIB GionoriuHuX piguH (KpOB, CHpPOBAaTKa KpPOBi)
710, TIi/1 yac Ta Iic/isd [poBeieHoro JiKyBaHHs.

MocnimKkeHHsT IPOBOAWIM B ymMoBaxXx HaykoBo-BupoOHHYOro ieHtpy BTV,
BetepuHapHOol KiiHikKM KII «lleHTp mnoBomKeHHs 3 TBapMHamu» M. Xapkis.,
naboparopii iKyBanmbHO-AiarHocTUuHOTO I1ieHTpy LIMEI, M. XapkiB, KiiHiKo-
AiarHocTUUHOI 1aboparopii «AsnBic-Knac», M. XapkiB.

Teapunwu, ski Oyiu 3anydeHi /[0 eKCliepUMeHTIB B OisbiiocTi Oyiu po3pineHi
Ha JOC/IHY Ta KOHTPOJIbHY T'PYIIM 3a MPUHLMIIOM aHaJIoriB 3 ypaxXyBaHHAM BHUJY,
1aTOJIOTIYHOI0 TIPOLleCy Ta IXHbOro CraHy. s JiKyBaHHA MiA40C/TIIHUX TBapyUH
3aCTOCOBYBA/IM KOMIUIEKCHI METOJU JIIKyBaHHs, 13 3aCTOCYBaHHSAM SIK OKCUTOLIMHY,
TaK i HecTepoigHWI TPOTH3aNaIbHUX, AHTHOAKTepia/bHUX, TPOTUMACTUTHUX Ta
IHIIUX TpyII Iperaparis.

B pe3synbrari TmpoBeAeHUWX AOC/TIIKEHb BU3HAUEHO, 110 3aCTOCYBaHHS
npenapaty OKCUTOLIVH, y mo3ax Ta 3a CxeMoro, Iepefi0aueHor0 JIMCTiBKOIO-
BKJIaJIKOIO, CTIPUSLJIO TIOKPAILleHHIO KJIiHIYHOTrO CTaHy TBapWH, HOpMaJisaLii nepebiry
TI0JIOTiB, 3HM)KEHHIO TIPOSIBIB 3ara/jbHOI peakllii, HopMaJii3allii 3BUUalHOro /i AaHOl
TBapMHU PEeXUMY [Hs, HOpMasli3allil MOJIOKOBiJJaui, 3HUKHEeHHIO K/IIHIUHUX O3HaK
3arajieHHs1 3 60Ky OpraHiB pernpoyKTUBHOI CUCTEMH CaMOK.

Betepunapawuii mpeniapar OKCUTOLIVIH (po3umH /15t iH’ €KI1iii) BUPOOHHUI[TBA
TOB «BII «YKp300BeTIpoMIiocray» Ma€ BUCOKY TepareBTUYHY aKTUBHICTb Y
pPeKOMeH/I0BaHii BUpOOHMKOM ZI03i Ta Ccriocobi 3acToCcyBaHHS.

[Tob6iunux edekTiB 3 OOKY TpaBHOI, CEPIIEBO-CYAUHHOI, AMXaabHOI Ta HEPBOBOI
cucteM y TBapuH npu 3actocyBaHHi mpenapaty OKCUTOLIMH (po3uuH [st
iH €K[iM) y KOMIUIeKCHIM Tepamii caMOK 3a pernpoAyKTOJIOTiYHOI TMaTo/orii He
Bl/IMiU€eHO.

PekoMmeHlyeMO 3aCTOCOBYBaTW [JaHUM Iipenapar 3ri[HO peKOMeHJaLlii
OMMCAHUX y JIMCTIiBIi-BKIAZAIi K TMpodilaKTUUHUK Ta JIiKyBa/bHMM 3acib 3a
3aXBOPIOBaHb PENpPOAYKTHBHOI CUCTEMU CaMOK CBIMCbKUX TBapWH /i1 HOpMaJti3arjii
nepebiry pozioBOi AisIbHOCTi, 30KpeMa TIiIBWIIIEHHS CKOPOT/IMBOI 3/]aTHOCTI

MiOMeTpit0, 3aTpUMLL TIOC/iAY, TIOKpAljeHHs BUIJIEHHA MOJIOKA, Ta Yy CK/azi



KOMILJIEKCHOT'O JIIKyBaHHSI MPOLIECIB, 10 CYMPOBOKYIOThCS 3aMaJbHUMU MpoLiecaMu

OpraHiB penpoAyKTUBHOI CUCTEMU CaMOK.

PO3/1/1 2
HAYKOBI TA IPAKTUYHI ACITEKTY PO3POBKIM IHHOBAIIITHUX
MIJIXO/IB TA METO/IB JIIKYBAHHS XIPYPTTYHIUX XBOPOB
CBIIICBKUX TBAPUH

2.1 BUKopHUCTaHHA r'yMaTy HaTPis AK 0i0CTUMYJ/IATOPA 3ar0€HHS
KacTpauiiilHuX paH y Ko0esiB.

AkrtyanbHicTh TeMu. Co0aku BiflirpatoTh 3HAUHY pOJIb y JKUTTI JIFOJWHHU.
Ba)kko mepepaxyBaTh yCi pi3HOMaHITHI acreKTW 1X 3aCTOCyBaHHs. AJjie Tiopsn 3
MO3UTUBHUMH  SIKOCTSIMM  BUKOPUCTaHHSI cobak € rmpobsemMa pery/aroBaHHS
YMCebHOCTI 6e3mpuTybHUX TBapyuH. OJHUM 3 METO/IB pery/rOBaHHS € KacTparfis
caMLIiB i, 3BUUaKHO, MPOBe/IeHHS 1[i€il orepartlii 3 HAMEHIIIO KiJIbKICTI0 YCK/IaJHEHb
Oyzie onTUMaJIbHOIO 3 TOUKU 30PY I'YMaHHOTO CTaBJ/IeHHS [I0 TBAPUH, a TAKO>K MaTHUMe
eKOHOMIUHMM 3UCK, OCKiIbKM KOXKeH 3aliBUM feHb TepeOyBaHHsS B CTallioHapi €
CTPecOoBUMM (PAaKTOpPOM [Ji1 TBapUHM 1 eKOHOMiuHO BapTicHuMm (Wahed, Korritum,
Abuahmed, & Samy, 2014; Campbell, Drobatz, & Perkowski, 2002; Beach,1970;
Hart, 1968, Wongsaengchan, & McKeegan, 2019, Diesel, Brodbelt, & Laurence,
2010).

Marepianu i MmeToau Aocaimkenb. Onepailii BUKOHyBa/M Ha Kade/pi xipyprii
iMm. mpo@. I. O. Kanamnuka y 2015 — 2019 pokax. OnepyBanu IIiCTh K/IiHIYHO
310poBUX c0OaK mopoau (MeTHC HiMellbKOI BiBUapKH1) BiKOM /[Ba POKH, Baror — 20 Kr
BiZliOpaHMX 3a MIPUHIMIIOM aHasoriB. KacTpaijito TpoBOgWIM BiIKDUTUM CIIOCOO0OM
3a 3aranbHONpuiHATUMU MeToAvKamu (Huuskonen, Hughes, Bafion, & West, 2013;
Silva, Schumacher, & Passler, 2020; Knights, Mateus, & Baines, 2012). ITicns
TpOBeJieHHs orepawii miAJ0C/TiAHAM TBapyuHaMm IiAmKipHo BBoAuad 0,1 % po3uuH
rymary HaTpito B f03i 0,1 My Ha 1 Kr Macu Tijia, @ KOHTPOJbHUM —(i3po3unH OJUH

pa3 Ha JileHb TpoTArom 14 fi6. Oraszg paH i TepMOMETPir0 MPOBOAMIN ABiUi Ha /IeHb



npotsarom 16 gi6. Kacrpariitini panu 06po6sisimi aHTHOAKTepiaTbHUM aepo30/1eM
OJIVH pas3 Ha /leHb.

PesynbTatd JoCdifKeHb. 3a pe3y/bTaTaMU MPOBeJEHUX  KIiHIYHUX
[IOCIi/P)KeHb KpPOBI MOXXKHA KOHCTaTyBaTH, IIJ0 3aCTOCYBaHHd [yMaTy HaTpilo ¥y
Burasagi 0,1 % TBapuHaM TIiC/IsT KacTpallii A03BOJISIE NPUIIBUAILIUTHA HOPMaJIi3allito
3arajbHOrO CTaHy, V AeSKUX MiABHINYETLCSA Ki/IbKiCTh epUTPOLUTIB Ta reMor/iobiHy,
HEeUTPO(MiIbHUM JIEMKOLMTO3 Ma€ MOMIPHUM XapakKTep, LIBU/LIE, Hi)K B KOHTPOJIbHIN
rpyra HOpMaJsi3y€eTbCsl BMICT JiM(OLIUTIB.

BucHoBkH

1. BukopucTaHHsSI TyMaTy HaTpit0 /103BOJISIE TIOTIePeAUTU TicasKacTpaljiliHi
YCKJIaZHEHHSI, CKOpPOUY€ dYaC OJY’KaHHs, TIOJIermIye Iepebir miciasonepaliiiHoro
3anajsibHOrO IMpoLiecy.

2. IlpoBeieHHI ekcriepuMeHTabHI JOC/II)KeHHSI CBiyaTh Ipo Te, 1[0 rymaT
HaTPil0 Ha/Ie)KUTH JI0 TIperapaTiB 3 BUCOKOI 0i0/IOTiuHOI0 aKTUBHICTIO i MOKe OyTH
pPEeKOMeHIOBaHUWM [I/Isl TIiZIBUIIIeHHST CTiHKOCTi opraHi3My TBapHH /I0 3aXBOPIOBaHb, a
TaKOXX [IJ1s1 JIIKYBaHHS TBapUH 3 XipYPriyHOIO MaTOJIOTIELO.
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2021 pik

2.2 Tlepdopanisa cTpaBoxoAy y TBapMH Ta MeTOAU iX JIIKyBaHHSA

AkTtyanbHicTh Temu: CTpaBOXiJ, HaAeXUThb [0 HAuaAbHOTO BiAJiTy
LIUTYHKOBO-KHILIKOBOTO TPAaKTy Ta CJAYry€ [Jisi TPAaHCIIOPTYBaHHS KOPMY i3 POTOBOI
TIOPOYKHUHU y TIUTYHOK. Ile M’siKa, IOCTaTHBbO MillHa, e/laCTUYHA TKaHWHHA TPYOKa,
10 peIeKTOPHO, TPU KOBTaHHI KOPMY 3/iMiCHIOE TIePUCTA/IbTUUHI pyxu. Y HOpMi
Tic/isi IepBUHHOI 1epepoOKU (TlepeXXOBYBaHHS) KOPDMY B POTOBiM MOPOKHUHI TipoLiec
KOBTaHHSI Ta MOr0 TMepecyBaHHSI CTPAaBOXOAOM 3[iMCHIOETbCS BUIbHO (Boev, Bragin,

& Zhuravleva, 2014; Jacobs Jr., 2021).



[Ipote, ciif 3BepHYTH yBary, L0 TBapMHaM KOPMH 4acTO 3rOJOBYIOTHCSI He
MiZATOTOB/IEHUMH 10 TIpuioMy (OYpsIK, KapTOIis, KYKypyZA3sHi TOUaTKH), ¥ KOPMH
MOMNaZialoTh CTOPOHHI TpeAMeTH (LBSIXW, MPOBOJIOKA, CKJIO), L[0 MPU3BOAUTH 0
TpaBMaTH3allil CTpaBOXOAYy Ta uoro o6Typarjii. B okpemux BuUIaZiKax CTpaBOXi[
TPaBMY€TbCS LUISIXOM HAHECeHHs TBapyuHaM pi3HOMAaHITHUX KyCaHUX paH,
Xipypriunux momMwioK y gaingaifi mmwmi, 3a0oie (Behnke, Gadlage, & Turner, 1980;
Licht, & Fisher, 2012; Burak Cildag, & Faruk Kutsi Kdseoglu, 2016; Younes, &
Johnson, 1999). Haiibinbil CKIaAHUM 3aXBOPIOBAaHHSIM CTPaBOXOAY € WOTO
niepdopaljisg pisHuMU roctpumu npegMetramu (Huang, et al., 2019; Dakwar, Uribe,
Padhya, & Vale, 2009) Ta ykycamu, 110 yCKIaJHIOETbCS MPOHUKHEHHSIM KOPMiB
yepe3 paHOBUM OTBIp i MOr0 HAKOMMYEHHSIM MiXK M’s13aMU, (hacLiisiMy Ta Mif IIKipoto,
Jle BiH pO3K/Ia/la€ThCs, 1[0 CIIPUSIE BUHUKHEHHIO THIMHUX 3amajbHUX TIPOLIeCiB
(Prasad, &Arora, 2005 Breigeiron, de Souza, & Sidou, 2008; Sohda et al., 2020).
Yacro nepdopaljisi CTpaBOXOAY y TBAapHH € NMPUUMHOI0 X BUOPAKOBKH.

Martepian Ta MeToH Aoc/i/pKeHb. O0’€KTOM A0C/ipKeHHsT Oy TPH KO3 3
BKYILIEHO-PBAaHUMM paHaMM, YCK/IaJHeHi Tiepdopalli€el0 CTpaBOXo/y Yy KpaHio-
BeHTPa/IbHiM YaCTUHI 11IUi, KiHb 3 Mep@opalli€elo CTpaBOX0y y Cepe/iHiii YaCTUHI IIui.

TBapuH 3 MOLIKO/JKeHHSIMU CTPaBOXO/y, 3 YpaxyBaHHSIM iX K/IiIHIYHOTO CTaHy,
HapKOTHU3yBaiu (3HepyxoMwin) 2 %-BUM DO3YMHOM pOMeTapy, oreparjiiHe ToJe
MIArOTYBa/IM 3 YypaxXyBaHHAM MeXaHIYHOI Ta XIMIYHOI AaHTHUCENTUKH, [POBeIu
MiciieBe iHbinbTpallitite 3He601eHHS 2 %-BUM PO3UMHOM HOBOKAiHY.

HexkpoTtu3oBaHi Kpai paH BUCIK/IH, LIKIPY pO3CiKayd Ha 12-15 cM, a M’A34 ui
aKypaTHO TyNUM MeTOA0M (PYKOSATKOIO CKasibIie/sl) 3pYLUWIM Ta BiJJOKPDEMWIA Y
Bi/IHOIIIEHHI OJWH [0 OAHOro, 3adikCyBajd paHOBMMU raykaMhd ¥ TUM CaMUM
3abesneunwsii AocTyn [0 mepdopoBaHOi [iMTHKA CTPABOXOJy Ha sKOMy Oyio
BUsIB/IEHO [Bi mepdopawii 1,5-2 cM Ha BigcTani 1,5 cM ogHa 0 ofgHOI. XipypriuHy
paHy psicHO 06pobum 3 %-BUM PO3UMHOM TI€PEeKUCY BOJAHIO 3 5 %-BUM CIIMPTOBUM
pO3urHOM Hoay y criBBifgHomeHHi 10:1. [l 3py4yHOCTI Hak/iajaHHs XipypriyHUX
IIBiB Ha BUsBJIeHi AeeKTH CTpaBOXOAY, Y TOPOXKHUHY CTPaBOXiAHOI TPyOKHU uepe3

PaHOBi OTBOpPW BBeJIM TIOJIIMEPHY TPYOKy, AiameTpoMm 2-3 CM, II[0 TIOTNEPeAHbO



obpobsieHa Ba3e/liHOBOIO OJTi€r0, Y KpaHiaTbHOMY HArpsIMKY [0 BHUXOJly 3 POTOBOI
nopo>kKHUHU Ha 10-15 cM, a ToTiM, 3a XOZIOM CTPABOXOY, 3PYIIW/IH ii y OiK HITYHKY.
TakuM UMHOM MU OTpPUMAa/M TaKy KOHQirypaiiito Ta 4iTKi KOHTYpU CTPaBOXO[y, SKi
Ou CripUsiii MOK/TMBOCTI KOHTPOJTIO MOIIAPOBOr0 HaK/IaZlaHHS XipypriyHuX IIBiB Ta
3aKpUTTIO mepdopaliii cTiHOK cTpaBoxoay. [lepmmii map wmwBiB 3a IlIMizeHoM
HaK/IaJaqyd Ha C/M30BUM Ta M’S130BMM Liapu. Hazasi Ay HafiMHOCTI Ha Lii K LIapu
HAJIOXKWIU M0 3 mepepyrBaHUX BY3/1yBaTUX IIBU. [Ipyrui 1iap IIBiB — repepuBaHUX
BY3/IyBaTUX HaK/aJla/lv Ha M’ 513U Ta aIBEHTULIIMHUM 1Iap CTpaBOXoAy. TakuM UMHOM
MU JOCSTJIM TepMeTUUHe 3aKpuTTsl TepdopoBaHuX JedeKTiB cTpaBoxody. PaHy
00pobwir aHTHOaKTepiaTbHUMU TIperiapaTamMH i CIOYaTKy Ha M’sI3M, a TOTiM Ha
IIKipy TaKO)X HaJOKWIA TlepepyuBaHUM By3/i0BaThi 110B. [losiiMepHy TpyOKy
BUJIAJIS/IA Yepe3 pOTOBY I[OPOXKHUHY.

Pe3ynbTaTu JoCaipkeHHs. 3i C/IiB B/JIaCHUKA Ki3 BKYILIEHO-PBaHi paHU iM
Oy HaHeceHi TIiJ yac iX BUIACy Ha MPUB’sI3i TBApUHAMM CXOKMMU Ha BOJIKIB UM
IVKuX cobak, SIKAX MOCTPIJIOM 3 PYIIHULI BifiirHaB cycif. TBapuHu Oyu nepeBeseHi
y capaii BmacHUKiB. IIpotsrom mepinoi goOu y Ki3 criocrepirasach KpariejibHa
KpoBOTeua. BoHu Oynu TIpurHiueHi, y CTaHi CTpecy, BiJIMOBJISJIUCS BiJ, KOpMY.
BracHYMKM 3ynmMHWIM KPOBOTeuy LIIAXOM TaMIIOHAAU Ta HaK/IaJaHHSIM [aB/IHOUOl
noB’s13ku. Ha apyry go0y mif yac roiHHs Ki3 Ta 3MiHU 1TOB’ 130K 0yJ10 TIOMiueHo, 11[0
13 paH CroCTepirarTbCs BOASAHUCTO-KPUBAB1 BUZI/IEHHS.

Panu Oyno obpobmeHo 5 %-BUM CITUPTOBMM DPO3UMHOM WOAY, a Y PaHOBI
TIOPO’KHUHM BJIACHULISL BBesla Mas3b «JIeBOMIKO/Ib» Ta BCTaHOBMJ/IA BaTHO-MapJeBi
TamrioHu. [Ipote Ha 4-5 00y y Ki3 criocTepiranvch BUJiIEHHSI 3 paH BOJSTHUCTOTO
PaHOBOTO CyOCTpaTy pa3oM 3 KOpMOBHUMH MaCaMHU.

[1pu HagxopKeHHI y KiiHiKy Kadenpu xipyprii X/I3BA mig uac gociikeHHs
Ki3 Oy/l0 BCTaHOBJIEHO,I[0 iX TemrepaTypa KoimBamacs Big 39,20C mo 39,40C,
TIOKA3HUKMU Ty/IbCy CKnaganv 84-88 ya./xB, a KiJIbKICTb AUXaJbHUX PYXIB 38 XBUIMHY
craHoBu/a 20-22. 3aranbHui CTaH Ki3 6yB MOMipHO NpPUTrHiUeHUH.

KuiHiuHI cMMIITOMY TMOLLKOKEHb Y AUIAHL[I KPaHIO-BeHTPa/bHOI YaCTUHU LIUT

Oy xapakTepHi [/is1 BKYIlIeHOPBaHUX paH, siKi 0y/i0 HaHeCeHO XWKUMU TBapUHaMM.



Y KoXHil Ko3u Oy/10 o 2 paHu Ha Bifcradi 1,5-2 cM ozaHa Bif oaHoi. Kpai pan Oy
rinepemiiioBaHi Ta HaOpsKJIi, X po3mipu ckiamm 6au3eKko 3,5x2 cM. [pu 30HAyBaHHI
paH Oy/s0 BCTAHOB/IEHO, 10 BOHU IMOOKi 0 3-4 cMm. Y paHOBOMYy KaHasi 0ysio
BUSIB/IEHO 3a/IMIIIKKM KOpMYy, OOPMBKM TKaHWH Ta 3TyCTKA KPOBi, a TpH 3a/vBaHHI
BOJW y POTOBY IMOPOXHUHY 3 paH CIOCTepiraioch 1ii 4yaCTKOBe BHWJLJIEHHS, L0
CBi/lun/10 Mpo Tepdopallito CTpaBOXO1y.

BpaxoByrouu 3arajbHUM K/IiHIYHUM CTaH TBApWH (TIOKAa3HWUKU TeMIlepaTypH,
My/7bCy Ta [AUXaHHS YBEPXHIX MeXXKaxX HOPMH, HEMOBHOL[IHHUM TPOLeC NPUUOMY
KOPMY, HasiBHICTb CEpPO3HO-THIMHUX 3amajbHUX MPOLECIiB Y TPaBMOBAHUX TKaHUHAX),
a TaKO>XX BiJICYyTHICTb KOHCEpBAaTUBHUX BapiaHTIB JIiKyBaHHs niepdopallii CTpaBOXOAY,
3a 3rO/I0I0 BJIACHUKIB TBAapHH, OYy/I0 MPUMHSATO pillleHHS 3AiMCHUTU JIiIKYBaHHS Ki3
LIJIIXOM XipypriyHOro BTPy4YaHHS K BKa3aHO BUILIE.

[MpuunHoto mepdopatii cTpaBoxoAy y KoHs Oy/i0 3aKOBTYBaHHSI KOpPMYy B
AKOMY OINWHW/IOCA TPUTPAaHHE TOCTPOKYTHe CKI0 po3Mmipom 3x5 oM. [lpu
[OCJIiIPKeHH] MaTO/I0OTTYHOr0 BOTHMILA LIIIXOM Masbhallil Ta Mpy HaJaB/IrOBaHHI Ha
fioro BepxiBKy BifOynacs tiepdopalfisi IIKipyd, uepe3 $SKy [JOCTaTHbO UYiTKO
TIPOTJIilaBCsl BICTPSl CK/la, KPMBABO-BOZSHUCTI BUJLJIEHHS, TPYAKU KOPMOBHX Mac,
0 po3ksanucs. [laHi 03HaKM BKa3yBa/id Ha mnepgopatiito cTpaBoxofy. TBapuHy, 3a
TIPOXaHHSIM BJIACHMKA, OyJsi0 TIPOOTepoBaHO 3 AOTPUMAHHSM BCiX TPaBU/I aCeNTHKU
Ta aHTUCenTUKU. KOoHS HapKOTHU3yBa/ly, LIKIPY PO3CIK/IU Ha 15 CM, BUJA/IUIUA CKIIO,
sKe Masio TpUKyTHy ¢opmy 8x12 cm. Po3raioBaHi HiKue TKaHUHU 00epexHO
3pYLUW/IM, i3 TOLIKO[PKEeHWX TKAaHWH Ta PAHOBOI TMOPOKHWHU BUJAWIA 3a/TULLIKU
KOpPMY Ta HEKPOTM30BaHi TKaHVWHU, PaHy peTesIbHO acelTU3yBallu.

Hapani onepatviBHe BTpyuYaHHS 3[iMCHIOBA/IM 3a BUILEBKA3aHOK METOUKORO 3
JOTPMMAaHHSM yMOB T'eépMETHUYHOCTI TIpM HAaKJ/aJaHHI ILIBIiB. Y mic/isgonepaninHun
nepion Oy70 peKoMeH/JOBaHO oOOMe)keHa TOJiBAsS KOpPMaMu, IO JIeTKO
TIepeTPaB/IIOIOTHCS, aHTHOaKTepiasibHa Tepariis ripotsrom 10 ai6. Ha 20 o6y micas
orepatiii cTaH KOHs OyB 3a/l0BiJIbHUI, paHa pereHepyBasa 3a MepBUHHUM HaTSTOM,
TIPUIIOM KOPMY 3ZIiMICHIOBaBCsI Oe3 0OMeXKeHb.

BucHoBKHn



1. Iepdopaliis cTpaBOXoAy y TBapyvH € Hebe3MeuHWM 3aXBOPIOBAHHSM, IIO
CYTIPOBO/IKYEThCS 3ara/IbHUM TIPUTHIUEHHSIM TBAapHH, IMOPYILIEHHSM TTPUMOMY KOPMY
Ta HAKOMWYEHHSIM MOro TIIiJi IIKipOK, IO YCK/IaJHIOEThCS PO3BUTKOM THIMHHUX
3arnajabHUX POLieCiB.

2. Tlpu 3pilicHeHHi oOrepaTUBHOTO [OCTyIy [0 Tiepdopallii cTpaBoxoay
HeoOXiJHO BpaxOByBaTW HAAMIpDHY pYyXJMBICTb IIMMI Ta aHaTOMO-TororpadiuHi
ocobmmBocTi ii 6y10BH, a caMe HasiBHICTb TIOPYY KUTTEBOBAYK/TMBUX OPraHiB (Tpaxes,
sipeMHa BeHa, COHHa apTepis).

3. Jlnsg 3pydyHOCTI 3[AiMCHEHHSI XipypriuHOro BTPYYaHHSI pPEKOMEHAYEMO
3aCTOCOBYBaTH TIOJIiIMEPHY e/laCTUYHY TPYOKy Y TOpPOXKHUHI TmiepdopoBaHOro
CTpaBOXO/y, sIKa TIOKpaIIy€e Bi3yasi3aljifo TpybuacToro opraHy, a TakKoX J[03BOJISIE
HakK/AaJlaTh HafiliHi, TepMeTWuUHi IIBM 3 ypaxXyBaHHSIM TMoOIIapoBoi Oyn0BU
CTPaBOXOJY.

4. Tlicnsoneparjitinuii miepios 1oTpebye oOMe)kKeHHsI PyXiB IIWi TBapHH,
JOTPMMaHHSI TIpaBWI aCeNTUKW Ta aHTHUCeNTUKM XipypriyHUX paH, a TaKoX
0COOJTMBOTO TOAYBaHHS, 1110 PeasTi3yeThCs HaJJaHHSIM TBapUHAM PifIKUX, TTOIpiOHeHNX
KOPMIB.

References

1.Athanassiadi, K., Gerazounis, M., Kalantzi, N., & Skottis, I. (2004). Oral
Presentations : Perforation: Abstract no.: 108 : Esophageal perforation: Etiology,
diagnosis and management, Diseases of the Esophagus, Volume 17, Issue suppl_1, 1
May 2004, Pages A51-A52, https://doi.org/10.1111/j.1442- 2050.2004.403-9.x

2.Behnke, E. E., Gadlage, R., & Turner, J. S., Jr (1980). Instrumental
perforation of the esophagus. The Laryngoscope, 90(5 Pt 1), 842-846. Retrieved
from https://pubmed.ncbi.nlm.nih.gov/7374315/

3.Boev, V. I, Bragin, G., & Zhuravleva, 1. (2014). Anatomy of animals.
https://doi.org/10.12737/3065. 4

4.Breigeiron, R., de Souza, H. P., & Sidou, J. P. (2008). Risk factors for

surgical site infection after surgery for esophageal perforation. Diseases of the


https://doi.org/10.12737/3065.%204

esophagus : official journal of the International Society for Diseases of the
Esophagus, 21(3), 266-271. https://doi.org/10.1111/j.1442-2050.2007.00779.x
5. Brinster, C. J., Singhal, S., Lee, L., Marshall, M. B., Kaiser, L. R., &

Kucharczuk, J. C. (2004). Evolving options in the management of esophageal
perforation. The Annals of thoracic surgery, 77(4), 1475— 1483.
https://doi.org/10.1016/j.athoracsur.2003.08.037

6.Burak Cildag, M., & Faruk Kutsi Koseoglu, O. (2016). Esophageal

perforation during cuffed tunneled catheter introduction: First case in literature.
Hemodialysis international. International Symposium on Home Hemodialysis, 20(4),
E1-E3. https://doi.org/10.1111/hdi.12416.

7. Dakwar, E., Uribe, J. S., Padhya, T. A., & Vale, F. L. (2009). Management

of delayed esophageal perforations after anterior cervical spinal surgery. Journal of
neurosurgery. Spine, 11(3), 320-325. https://doi.org/10.3171/2009.3.SPINE08522
8.Ge, P.S., & Raju, G.S. (2021). Rupture and Perforation of the Esophagus. In
The Esophagus (eds J.E. Richter, D.O. Castell, D.A. Katzka, P.O. Katz, A. Smout, S.
Spechler and M.F. Vaezi). https://doi.org/10.1002/9781119599692.ch45.
9. Grimminger, P., Vallbohmer, D., Bludau, M., Brabender, J., Metzger, R., &

Holscher, A. H. (2009). Successful management of esophageal perforation due to an
aortic arch aneurysm replacement. Diseases of the esophagus : official journal of the
International Society for Diseases of the Esophagus, 22(5), 471-474.
https://doi.org/10.1111/j.1442-2050.2008.00876.x

10.Gdileser, S., Mustafa, S., Omer, B., Emel, C. T., & Korkmaz, M. H. (2015).
Management of Esophagus Perforation as a Late Term Complication of Vertebral
Surgery: Case Report. Journal of Otolaryngology-ENT Research, 3(1), 0009.
https://doi.org/10.15406/joentr.2015.03.00049.

11. Huang, Y., Lu, T., Liu, Y., Zhan, C., Ge, D., Tan, L., & Wang, Q. (2019).

Surgical management and prognostic factors in esophageal perforation caused by
foreign body. Esophagus : official journal of the Japan Esophageal Society, 16(2),
188-193. https://doi.org/10.1007/s10388-018-0652-6


https://doi.org/10.15406/joentr.2015.03.00049
https://doi.org/10.1002/9781119599692.ch45
https://doi.org/10.1111/hdi.12416
https://doi.org/10.1016/j.athoracsur.2003.08.037
https://doi.org/10.1111/j.1442-2050.2007.00779.x

12. Jacobs, J.W., Jr. (2021). Symptom Overview and Quality of Life. In The
Esophagus (eds J.E. Richter, D.O. Castell, D.A. Katzka, P.O. Katz, A. Smout, S.
Spechler and M.F. Vaezi). https://doi.org/10.1002/9781119599692.ch1

13. Jubb, Kennedy, & Palmer's (2007). Pathology of Domestic Animals.
http://dx.doi.org/10.1016/B978-0-7020- 2823-6.X5001-5.

14. Licht, H. & Fisher, R.S. (2012). Rupture and Perforation of the Esophagus.
In The Esophagus (eds J.E. Richter and D.O. Castell).
https://doi.org/10.1002/9781444346220.ch41.

15. Prasad, G. A., & Arora, A. S. (2005). Spontaneous perforation in the ringed

esophagus. Diseases of the esophagus : official journal of the International Society
for Diseases of the Esophagus, 18(6), 406— 409. https://doi.org/10.1111/j.1442-
2050.2005.00524 ..

16. Qureshi, R., Tanchel, B., & Khalil Marzouk, J. F. (2001). Delayed

presentation of esophageal perforation simulating paraesophageal hernia. Diseases of
the esophagus : official journal of the International Society for Diseases of the
Esophagus, 14(2), 159-161. https://doi.org/10.1046/j.1442- 2050.2001.00176.x.

17. Sohda, M., Kuwano, H., Sakai, M., Miyazaki, T., Kakeji, Y., Toh, Y., &
Matsubara, H. (2020). A national survey on esophageal perforation: study of cases at
accredited institutions by the Japanese Esophagus Society. Esophagus : official
journal of the Japan Esophageal Society, 17(3), 230-238.
https://doi.org/10.1007/s10388-020-00744-7

18. Tranchart, H., Chirica, M., Caillé, F., & Cattan, P. (2016). Esophageal

perforation. Where is the fork?. Diseases of the esophagus : official journal of the
International ~ Society for Diseases of the Esophagus, 29(6), 687.
https://doi.org/10.1111/dote.12075.

19. Vahabzadeh, B., Rastogi, A., Bansal, A., & Sharma, P. (2011). Use of a

plastic endoprosthesis to successfully treat esophageal perforation following
radiofrequency ablation of Barrett's esophagus. Endoscopy, 43(1), 67-69.
https://doi.org/10.1055/s-0030-1256070.



https://doi.org/10.1055/s-0030-1256070
https://doi.org/10.1111/dote.12075
https://doi.org/10.1007/s10388-020-00744-7
https://doi.org/10.1111/j.1442-2050.2005.00524.x
https://doi.org/10.1111/j.1442-2050.2005.00524.x
https://doi.org/10.1002/9781444346220.ch41
http://dx.doi.org/10.1016/B978-0-7020-%202823-6.X5001-5
https://doi.org/10.1002/9781119599692.ch1

20. Younes, Z., & Johnson, D. A. (1999). The spectrum of spontaneous and
iatrogenic esophageal injury: perforations, Mallory-Weiss tears, and hematomas.
Journal of clinical gastroenterology, 29(4), 306— 317.
https://doi.org/10.1097/00004836-199912000-00003.

2.3 JlikyBaHHSI MiHHO-BHOYX0BOi TPaBMHM JUCTA/ILHOI0 BiAil/Ty KiHI[IBOK
BeJIMKOI poraroi xy/j00u.

AKTyanbHiCTh TemH. HasiBHiICTb Be/MKOi KiMbKOCTI BHOyXOHeOe3rneuHux
TIpeIMEeTiB B MiCIIIX BUTY/ly Ta BUIACy TBapWH CTBOPIOE BEJUKY HeOe3rneKy /st
TpPaBMAaTUYHUX YIIKO/PKeHb TBapWH, fKi Ha HUX IMepebyBaioTb. ToMy ofHUM 3
HampsiMiB, sIKi TIOBUHHI 3abe3meuyBaTH BeTepUHApHi JiKapi, 1je /JiKyBaHHS MiHHO-
BHOYXOBOi TpaBMU CepeJi TBapHH, sIKi [[bOro MoTpebyroTh. OCOBIUBOCTSIMU MiHHO-
BUOYXOBUX Ta BOTHeMaJbHUX KY/JbOBUX IIOpaHeHb € Te, 1[0 BCi BOHU
BUCOKOeHepreTuuHi. [lopaHeHHs y/jaMKamMu MiH, TpaHaT YW pPeaKTHUBHUX
OoernpumnaciB, B OiJBINIOCTI BHMAAKIB € MHOXXWHHHMH, Pi3HOI TJIMOMHH Ta TUIOIi
paHoBoi moBepxHi (/lenuctok et al., 2022; Liu, L. et al., 2023; Prokopenko et al.,
2023). MiHHO-BHOyxOBa TpaBMa — BOTHela/ibHa MOE€JHAHA MHOKMHHA TpaBMa, III0
BMHUKA€E y TBaDUHU BHACJIZIOK BIUVIMBY Bpakatounx (DakTOpiB BUOYXYy iH)KeHEPHUX,
MiHHUX OO€MNpUIIaciB Ta CYIPOBO/KYETbCS TIMOOKUMU Ta PO3IOBCIOKEHUMU
TOIIKO/)KeHHSIMU TKaHUH Ta IX KOHTy3ieto. (Rabinovici et al., 2013; Papadakos &
Gestring, 2015; Teslenko, 2023). OCHOBHY 4aCTKy MiHHO-BUOYXOBHX ITOpaHEHb
CK/JIa/Ial0Th TIOIIKO/PKEHHS M’SIKUX TKAaHWH y BWIVISIZI  pBaHO-3abilHUX paH,
OCKOJIKOBUX CJ/IiMUX, HACKPi3HUX Ta AOTUYHUX TOPaHeHb M SIKMX TKaHWH Pi3HOTO
cTyneHs1 KoHTaMiHailii Ta pi3Hoi momgi. (Yelsky et all, 1998; Humphrey &
Kumaratilake, 2016; Giers et all, 2017; Zhengguo et al., 2023). BpaxoBytouu Te, 11]0
HalluacTilMM BUOM YIIKO/KeHb OYJIM paHM Pi3HOI JI0Kasti3allii, HauoIUpeHiIIm
BH/IOM OIepaTUBHOIO BTpyuaHHsi Oysa xipypriuHa o6po6ka paH. Ob6csar BTpyuaHHs
3aj1e>KaB BiJl T/TMOWHU, pO3MIpiB paHH, a TaKOXK Bifj XapaKTepy TMOIIKO/KeHb TKaHWH

(Robert et all, 2007; Dandash & Podkopaj, 2016; Wang, 2017).



Marepian i MeToau AOCTiIKeHb. [loC/Ii)keHHsI TTPOBOAWINCS Ha 5 TBapHUHAX
Akl norpanwiy mif Aito mMiH tuny «Ilemroctka» B ceni LlymiBka [leprauiBCbKOI
rpomMazd XapKiBChKOTO paiioHy. BHacmifiok MiHHO-BUOYXOBOi TpaBMH Yy BCiX
TOpaHeHUX TBapUH CTPaXkZaB JWCTa/JIbHUM Bifpi30K KiHIIBKM a came Teplla, Jpyra
Ta TpeTd (hanaHra mnasabld. YMOBHO MO’KHA TMOZI/JIMTH 3a BaKKICTIO TPaBMM Ha
JekuibKa rpyr:llepia rpymna e ABi TBapvHM 3 YpaKeHHSIM POTrOBOr0 4OX/a Ta
He3HayHe ypaKeHHs pPaTUYHOI KICTKU IIpU LbOMY YypakKeHHI OCHOBHa 4YaCTHHA
pPOrOBOTO YOXJila Majia Ifi/TiCHICTb aje KpaiioBa 4YacTWHa 3aderia Oysa BifcyTHsS
TiJjo1IBa Ta I’ ITKOBA yacTHHa Oysu 36epexkeHi. /Ipyra rpymna ck/afianacs 3 2 TBapuH
3 Ypa)KeHHSIMU BiHL[eBOI KiCTKY BiZICYTHICTIO paTUUHOI KiCTKU Ta IMPaKTUYHO [TOBHOIO
BiJICYyTHICTIO pOTOBOro 4ox/a, Oyia 30epe)keHa I’SITKOBa YaCTHHA PaTHIi 3 Tepeay
JIMILIABCS TUIBKU BiHIleBa 30HA. Tperda rpyma — e OfHa TBapyMHa 3 IIOBHOK
Bi/ICYTHICTIO POTrOBOI'O YOXJIA & TAKOXX BiJICYTHICTIO paTUYHOI Ta BiHLIEBOI KiCTKU Ta
YPaKeHHSIM [Ty TOBOIKICTKH.

Pe3ynbTatu JOoCHaipKeHb. JIiKyBaHHS TBapuH TepLIOl T'PYyMU IMPOBOJUIOCS
TaKUM UYWHOM: BHKOHYBAJOCSi 3HepyXOMJIeHHsI TBapuH, (Qikcallisi B Jie)xauomy
TOJIOKEHHI Ha TIpaBid CTOpPOHI, MpoBOAMWACA MicleBa aHecte3isd. IIpoBoauBcs
«TyajleT» paHH, MiIFOTOBKA OINepaljiiHOro IMOo/s, BHUJAJeHHS Y/IaMKiB KICTKA Ta
BU/a/IeHHsI POTOBOTO UOXJ/a, SIKWK OyB ypa)keHWW TakKuM UYMHOM I1[00 CTBOPHUTH
BIITIK €KCyZiaTy B MOJaJbIIOMY 3 ypakeHol yacTUHU patuvlii. Hakiazganacs nos’s3ka
Ha paTULIl0, TOMepeJHbO TMPUCUIAIM PaHy pPaHOBOK MPHUCHIIKOI 3 1o#ohopMoM,
OWHTH B TOAAJBIIIOMY MPOCOYYBAIM AbOITEM, TPU3Hadasacsi aHTUOiOTMKOTeparris.
[ToB’s13kM 3MiHIOBa/IK pa3 Ha 37100U.

TBapuHam Apyroi rpynu IIpU3Hayasacs aHTHOIOTHKOTeparis Ta 3He0OoJroui
3acobu. IToB’s13ky miHsimm 1 pa3 Ha 3 g00m. [Ipuban3HO uepe3 TWXKAEHH i3 paHOBOI
TIOPOXKHUHU BUJASJICA KPOB’SIHI 3TYCTKM, SIKI Ha L|ed uYaC 3aBakaJld 3arO€HHIO
panu. [To Kpasix paHy Ta Ha CTiHKax paHU B Ijei dac Oysa Bxke 4uiTKO chopMoBaHa
rpaHy/silifiHa TKaHWHA, SKa B MOZJa/lbLIOMy 3aroBHIOBana Aedekt. Ha upomy erami

3acTocoByBanu Ma3b «AC/I-Ma3b (-3»



Tperss rpyma TBapyMH JlKyBajlaCcsi TaKMM  YWMHOM: BUKOHYBaJOCS
3HEDYXOMJIEHHSI TBapuMH Ta MPOBOJUBCS «TyajeT» paHu, Jaldl BUKOHYyBasacs
xipypriuHa o6pobka Ta OL[iHKa KUTTE3AATHOCTI TKaHWH. Buzasnsiiacs He)KUTTe3AaTHA
Kipa Ta (OpMyBaBCSl KJanoTh LWIKIpU /s KyKCW. BignpernapoByBanacst mmikipa 3a
JIOTIOMOTOK0  XipypriuHoi MUKW BUAAJsIacs YacTWHA (PasiaHr 3a J0MOMOTOR0
KIODETKM BHJA/ISIBCSI KICTKOBUM MO30K 3 KaHaly, Ha CyJWHMU HaK/aJaav JiraTypu,
PSICHO POMUBA/IUA paHy 3% MepeKrucoM BOJHIO, MMiICYLIyBaay MOBEPXHIO MapeBUMU
TamrioHaMu. PopMmyBanM KyKCy i HakIafaad BY3/IOBi Ta TMeT/enofiOHi IBU.
TBapuHaM mpu3Havasacsd aHTHOIOTWKOTepariis Ta 3HeOosooui 3acobu. IllBu
00pobsisiii mpernapaToM «Yemi-cripeii» ofuH pa3 Ha 400y Ao 3HATTS. Ha Kykcy
HaK/a/laii OMHTOBY TOB’513KY, OWHTH TIponuTyBaiv AborteM. IlIBu 3Himanu Ha 14
no0y.

B pesynbrari npoBejeHUX [AOC/I)KeHb MO)KHa KOHCTaTyBaTH, L0 3a YMOB
BUHUKHEHHsI TaKOl TPaBM{ BUKOPMCTaHHs TOTEHLIiIOBaHOTO MiClieBOTO 3HeOo/ieHHs
JI03BOJISIE TIPOBECTH OIepaTHBHE BTPyYaHHS 3 METOIO XipypriuHoi oOpoOKuW paHwu,
BU/IAJ/IEHHS HEXUTTE3JAaTHIX TKaHUH, KPOB’SIHUX 3rycTKiB. [lofasbiie jikyBaHHS 3
BUKODHCTAaHHSAM aHTMOIOTHKIB, TpoTU3amajbHUX TperiapaTiB, HakK/lIaJaHHs IIBiB Ta
BHUKOPHCTAHHS TIOB’SI30K /103BOJISIE 3a0€3MeUnTH Oy KaHHS TBapHHHU.

BucHoBkH

1. 3acTrocyBaHHA PpI3HUX TIAXOAIB Ta TaKTUKU JIIKYBaHHA [O3BOJIIE
MaKCHMasbHO 30eperTy ypa)keHi TKaHUHH, a TaKOXK (PYHKITiFO KiHI[iBKH.

2. HaknasaHHd TUMYaCOBUX IIBIiB Ha MiJOIIBY Ta KaWMy paTUL]i [03BOJISIE
30eperTH I’ ATKOBY YaCTHHY PaTHLIi, IT0 B TI0/Ia/bIIIOMY JI03BOJISIE CIIMPATHUCS TBapHHi
Ha KYyKCY.

3. 3actocyBaHHs Ma3i Ha OCHOBI AC/] CTUMYJ/IO€ YTBOPEHHSI TPaHYJISL[iIMHOL
TKaHWHU.

4. Tlpu 3acToCyBaHHI TexHIKM amIlyTauii C/iJ, AOTPUMYBATUCA HACTYITHUX
npaBun: GOpMyBaHHS KyKCH TIOBUHHO BHKOHYBAaTHCh TaKUM UYMHOM, I1100
pyJAWMeHTapHi paTUuuky Oy/id TMiATOPHYTI 0 HU3Y, II0 CTBOPUTH B TOJANBIIOMY iX

rinepTpo@ito i MOXK/IMBICTh BiiHOBIEHHS (DYHKIii OTIOPU Ha KYKCY.
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2.4 BUKOpUCTaHHS TiiPOKO0J/I0iJHOI MOB’A3KH Y JIIKyBaHHI paH Ha
AUIAHKAX 3 AeinyToM HWIKIpH.

AKTyanbHiCTh TeMH. HasiBHICTH 3HaHb TIPO TiepeOir paHOBOrO TIpoLecy 3
ypaxyBaHHSIM 0COO/MBOCTeN KOXKHOTO MalliEHTa € OCHOBOK) CTBOPEHHSI KOPEKTHOTO
a/ITOPUTMY JIIKyBaHHSI, METOK) SIKOTO € TIOBHe BIiJJHOBJIEHHS TKaHUH i rOMeoCTasy
(Pope 2006; da Silva, 2022). I'ocTpoTy 3arajsbHOrO TMpoOLeCy MOKHAa BU3HAUWTH 3a
noromororo (GibpuHoreHy, KibKiCTb SIKOTO y cobak 3 THIMHUMU paHaMU € Oi/bIIo0
(Hierdieva & Bilyi, 2020). 3BuuaiiHo, Taki BuAW paH MOTPeOyIOTh pi3HUX BU/IB
crierfudivyHOI Tepariii, mepin 3a Bce aHTUOIOTMUHMMM Tperapatamu (Scott, 1942),
TIPUUOMY aHTHOIOTUKH 3aCTOCOBYIOTH SIK JIOKa/lbHO, Tak i cuctemHo (Klemm, 1967).
YacTo B/AaCHUKM TBAapUH 3BEPTAKOTbCA [0 BeTePUHAPHUX CIIeLia/liCTiB  TIiC/Is
TPUBAJIOTO  uYaCy pO3BUTKY paHbOBOTO  TIpPOLeCy, SIKMM  YCKJIAHHOEThCS
3a0pyZiHeHHSIM, TIOTPAIVITHHSAM BOZW, iHOPOJHIMHU TIpeIMeTaMH, pPO3/TU3yBaHHIM
paHu, KpoBoTeueto (Beardsley & Schrader, 1995; Hoisang et al., 2021).

Martepias i MmeToau goctimkerb. Cobaka Mmopoy xacKi KoOesb BiK TpU POKH,
JKABOIO Macor0 27 KI' yTPUMYBaBCS B TIPUBAaTHOMY CeKTOP1 Ha noABip’i B M. lepraui
XapKiBcbKOi 00/1. TBapuHy roAyBaiu CyOMpoAyKTaMy SJIOBUUMMH Ta KalllaMd
(mieHWYHa, PUCOBa Ta BiBCsHA) B piBHMX YacTHWHaX. ¥ cobaku Oysia paHa Ha JIiBii
TA30BiM KIiHLIBKM B JUCTaJbHOMY Il BiJJi/li, sika TpMBa/IMK 4ac He 3aroroBanacs. 3i
C/iB BJIACHWKA, paHa BMHUK/IA BHAC/IIJIOK TPUBAJIOr0 3ajle)KyBaHHA ITC/A
nepeHeceHoro 6abe3io3y. Ha mnepBuHHOMY Tmpuiiomi Oysi0 BCTaHOBJ/IEHO: paHa
r/1M00Ka, Ha T IHi MOMIiTHI CYXOKWU/IKW Ta KiCTKH (haIaHT TasbIliB.

Pe3ynbTaTH foCTiHKeHb ['iIpOK0/OINHI MOB’SI3KM — 1]e CyuaCHHH 3acib s
JIIKYBaHHS paH, SKAW MOKe BUKODHUCTOBYBAaTHCS i B BeTepHUHAPHIM TPaKTWL,
30KkpeMa /i1 cobak. IX OCHOBHa repeBara — CTBOPEHHsI ONTUMA/JbHUX YMOB [
3arO€HHSI paH 3aBASdKW YTBOPEHHIO B [JISIHLI Ypa)keHUX TKaHUH BOJIOIOrO
cepenoBuila. Ik Bka3ytoTs (F Abramo, et al 2008 ) rizpokosioigHa MoB'si3Ka 3pyuHa y
BUKOPUCTAaHHI, I 3aCTOCYBaHHS CIPUSE MOKpALLleHHIO IpoLiecy pereHepariil TKaHUH
3a paxyHOK ¢OpMyBaHHSl TpaHY/SILiMHOI TKaHWHM, 1 akTWBi3aUii cuUHTe3y

dibpobmnacris.



MexaHi3m pfil TigAPOKONOIAHI TIOB’SI3KM OCHOBAaHWU Ha CTBOPEHHI B paHi
BOJIOTOTO Cepe/IOBUILIA, sIKe CTUMYJIIOE TPOLIECU 3arO€HHs, CIIPUSE IIBUZLLIIN
pereHepailfii TKaHWH, abcopOIjis ekcyzaary, 3abe3medeHHi paHW BiJi BTOPHHHOTO
3abpyaHenHs (Jie Liu 2022), 3HWKeHHI TOZApa3HIOIOUO] [Iii OB’ A3KU, OCKi/IbKHM BOHA
He Tipyuavriae g0 paHu. [lepeBarn [gaHOro BHZy TIOB’SI30K € MeHIIa 4YacTOTa
riepeB’sI30K, 3HW)KeHHSI pU3UKY pyOL0BaHHS, TTOKpallleHHsI KOM(OPTY /sl TBAPUHM.

BucHoBKwu.

1. 3a yCK/IaJHEHUX paH, L0 TPUBAJIO0 He 3arolKThCs, B KOMILIEKCI
JIIKyBaJIbHUX 3axO0/iB 3aCTOCYBaHHSA TiJPOKOJIOIAHOI TOB’SI3KU Ja€ MOXKJIMBICTb
JOCATTH 3arO€HHs TKaHWH 3a PaxyHOK TOBITPONIPOHUKHOT O i
BO/IOBIIIITOBXYBa/IbHOTO 30BHIIIHBOIO IUIIBKOBOTO IIapy, SIKMM TepelKo/yKae
3a0py/ZiHEHHIO paHu, MPOHUKHEHHIO MiKpOOpraHi3MiB.

2. 3a paxyHOK CBOiX 0COO/IMBOCTeM TIOB’SI3KM 3a KOHTAKTy 3 paHOBUM
CeKpPeToOM CTBOPHOE BOJIOTe CepezioBHLLie, 1[0 CIIPUSE 3arOEHHIO PaHU, IPU LbOMY He
TIPUJIUIIAE [I0 TIOBEPXHi, 110 poOUTh 3MiHY TOB's13KM 6e360/1iCcHOTO.

3. [Ipo30picTh MOB’A3KKU J03BOJISIE KOHTPOJIFOBATH XiJl paHOBOI'O TIPOLieCy i

BHOCUTHY KODEKTHBU B JIiKyBaHHS DaHU.
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Shcherbatyy, & Slivinska, 2016). KomuTo y KOHeill Ma€ [0OCTaTHbO CKJaJHY
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3aXUCHY, TepMOpery/rwudy, amMOpTU3alliiHy ToI0). Bce 1je cxwise AucTasbHi
BiJi/IM KiHIIBKM ZI0 BUHUKHEHHsI B HUX 0araThbOX 3aXBOPIOBAHb — T0/[0/IEPMATUTH,
3aXBOPIOBaHb CTPIJIKM, POrOBOTO UOXJa, PEBMAaTU3My, TPIL[MH POrOBOr0 YOXJa,
MOZI0TPOXJIeiTy, 3aXBOPIOBaHb BiHUMKa Ta iH. (Mysak, Krupnyk, Tsisinska, Dudchak,
& Lenjo, 2017). Ane, Ak cBiguaTh iHdopMalliliHi [Kepena, HaWyacTilllUM Ta
Hali0inbIl HeOe3rmeuyHuM 3aXBOPIOBAHHSIM KOMMT y KoHel € namiHiT (Borisevich, &
Borisevich, 2008; Borisevich, Borisevich, & Khomyn, 2001; Borysevych, 2000). s
xBOp0bOa XapaKTepU3yeTbCs UacTillle TOCTPUM 3ariajieHHsM OCHOBH ILIKipH KOTTHUTHOI
CTIHKM y TOMY UYHCII COCOYKOBOIO, JIMCTOYKOBOIO Ta CYAWHHOIO IlApiB, L0
3yMOBJIEHO [Ii€f0 eH/orTeHHOTo abo ek3oreHHoro rictamidy (Re'mi, 2008;
Borysevych, & Borysevych, 2007). Koni xBopi Ha /aMiHiT, 0c0O0/UBO siKi
BUKOPUCTOBYIOTBCS Y CIIOPTi, 3HAYHO 3HWKYIOTb I[pal{e3ZaTHICTb Ta CIIOPTMBHI
noka3Huku (Procenko, & Sheremet,1990; Izdeps'kij, & Zamazij, 2002). [Iy>xe yacto
Mpd HECBOEYACHOMY JIIKyBaHHI KOHeW XBOPMX Ha JIAMIHIT TMepeadacHo
BHUOpakoBYIOTh. Hailli criocTepe)keHHsI CTOCOBHO I[bOTO ITMTaHHSI CBifuaTh, II0
JIAMiHIT y KOHel cTaHOBUTH MpuO/n3HO 41 % Bif iHIIMX 3aXBOproBaHb KonuT. Le mae
MigCcTaBy BBakaTH, 1[0 BWBYeHHS IIi€el mpobsemMu ayia ¢daxiBliB BeTepuUHApHOI
MeJULVHU € aKTya/IbHUM.

AHaJti3 oCcTaHHIX JOCTiKeHb 1 myO/tikanid. 3a JaHUMU iCHYIOUOI JiTepaTypu
JIAMIHIT y KOHel € OfIHi€l0 3 MPOBiAHMX TP0o06JieM y paMKaxX BeTepuHapHOI opTomneii.
Po3sryisiny mpobsieMu /aMiHITiB y TBapuH TpUcBsiyeHOo Oarato pobit (Khomyn,
Mysak, Tsisinska, & Pritsak, 2018; Kozii, 2007; Veremej, & Zhurba, 2003), sk
BiTUM3HSIHUX, TaK 1 3apyOi’KHUX aBTOPIB, ajie CBiJUeHHs /y>Ke Pi3HIThCS, a MTUTaHHS
III0ZI0 JTIKyBaHHS XBOPWX TBapWH 3a/IMIIAETHCA aKTyanbHOIO mpobiemoro (Rose,
1983). Indopmaliisi CTOCOBHO JIaMiHITy y KOHeW 3a/MILA€TbCSl Ha Lied [leHb
HEeJJ0CTaTHLOIO Ta CYIlepeuIuBOI0.

Meta po060TH — BU3HAUUTH JAiarHOCTHUHI KpUTEpii pO3BUTKY JIaMiHITy y KOHeH

Ta IPOBECTH IX JIIKyBaHHS.



3aBlaHHA  JAOC/HIPKeHHA: BH3HAUMTHM  iH(POPMATUBHICTh  TPOBEeJ€HUX
[iarHOCTUYHUX 3axXOfiB Ta e(eKTHMBHICTb 3aCTOCOBAHOIO JIIKyBaHHSI 3a PO3BUTKY
JIaMIHITY Y KOHeu.

Marepian Ta MeTOAM JOCTiPKeHb. MaTepiasoM //is1 10CTiiyKeHHsT Oy XBOpi
KOHI y KUIBKOCTI 8 roJjiiB, pi3HHUX MOpi[,, BUKOBUX TPyIl 3 Pi3HUMHU yMOBaMu
YTPUMaHH, 1110 HaJ/le)KaIu Pi3HUM BJIaCHUKaM Y MPUBAaTHUX rOCIOAapCTBax.

XBOpi KOHi AOC/I/I)KyBa/luCs, SIK 3araJibHUMH K/IiHIYHUMU MeTO/laMM, TaK W
crielfiaibHUMU. BpaxoByBasii aHaMHeCTHMYHI [laHi, 3aCTOCOBYBa/ld METOZ, OIJIsALY
KOHSI, TIOJI0’KeHHSI MOoro Tifla Ta 103y Yy MpocTopi (Bi/ibHa UM BHUMYIlleHa), BUBYA/IU
XapaKTep pyXy TBapWH, HasiBHICThb KYJIbFaHHS, Ta MOro xapakrtep. OrisifoM Komnura
BH3HAua/M CTaH TIifIOIIBY, CTPi/IKH, BiHUMKa, KOMMUTHOTO Cyri00y. PeHTreHo/MOriuHi
JNOC/TiPKeHHs1 TIPOBOAWIM y JBOX TIPOEKIisix (/aTepo-MefiianbHid Ta A0OpCo-
BEHTpa/IbHIM) Ha peHTreHiBcbkui amapatr IMAX 100 MOBILE X-ray system,
Hampyra ctpymy Ha Tpy6ui — 050 kV; anogumii ctpym — 016 mA/s; dokycHa
Bizcranb 80 oM. Takok KoHSM Oysio TIpoBeZieHO KiiHiuHI Ta GioximiuHi
reMarToJIOriuHi [JOC/IiP)KeHHsI 3 MeTOK) BCTaHOBJIEHHS BIUIMBY 3aXBOPIOBAaHHS Ha
3arajJibHuM cTaH opraHi3amy xBopux KoHei (Chernyi, Machula, Krylova, Antonenko,
& Voronyak, 2017).

PesynbTaTH Ta ix 00roBopeHHsi. AHanai3 yMOB yTpUMaHHS, TOZIBM Ta
aHaMHEeCTWYHI /laHi CBifYaTh, 1110 ()aKTUYHO B yCiX BUMaAKax NPUMILLIeHHS JJ1s1

yTpUMaHHS KOHeW Oy TMPUMITUBHUMH — IPOXOJIOAHWMH Ta 3 TPOTSATaMH,
T IBUIIEHO0 BOJIOTICTIO, 0Oe3 BeHTHmsALil. ['ofiBis 3#ilMiCHIOBa/sach He OCTAaTHBO
SKICHUIMM KOpPMaMM TIpO M0 CBifjyaTh 4YacTi AUCQYHKIIi IITyHKOBO-KHUIIKOBOIO
TPaKTy — eHTepasrii, KOJIiK{ TOLLO.

OO6cyroByrounii MepcoHan Ha/laBaB CBilUeHHS, 1[0 3aXBOPIOBaHHSI y BCiX
KOHeU MpOSBU/IOCS Ha (POHI CHUMIOTOMOKOMILIEKCY KOJIK. 3a ypakKeHHs TPYJHUX
KiHI[iBOK TBapWHW TPUMAa/M X BHUCTABJIEHWMH yIiepesi Ta CIUPAIUCS Oinbin Ha
M’ Ky, TIPYU MPOBO/ALY CIIOCTepiraau Ky/braBiCTb OIMOPHOIL KiHIJIBKU. 3a ypakeHHs
BCiX YOTHMPBOX KIHI[IBOK — BHpa)K€Ha JIaMiHITHA T103a — KOHI CTOSI/IU BiJiCTaBUBILA

IPYZHI KIHL[IBKM BIlepe/, a Ta30Bi — IMiJBe/eHi MiJ KUBIT. Y pa3l PO3BUTKY IOCTPUX



TIPOSIBiB XBOpOOM KOHi Oy/M HECTIPOMOXKHI pyXaTWCs HaBiTh I1arom. ITokKa3HUKH
Temriepatypu Oysiv y BepxHix Mexax abo Bumie Ha 1,5-2 0C, auxanHs yacre (7o 40
BIMXIB 3a XBWIWHY), MOBepPXHeBe, MynbC — vactuhd (go 140 ypapiB 3a XxB.),
CriocTepiraBcsi Tileprifpo3, XBOpi KOHi MepecTymnanu KiHLliBKaMu, KomuTa Oy/au 3
TiZIBUIIIEHOI0 MiCIIEBOIO TeMIlepaTyporo, 0COO/JMBO y Ai/iAHL BiHuMKa. IIpobGa 3
KOMTUTHUMM LIUTILSIMU /laBajla BUDa)KeHY TO3WTHUBHY peakiiito — 6i/ib, 0cO6/IMBO ¥
JINSHIT 3aUilTHOT YaCTMHU KOIWTaA Ta Moro cTiHku. ITig yac orisimy 6y/io BHsB/IEHO
TyJIbCAl[if0 apTepili, BeHU Ha KiHI[iBKaX J00pe KOHTYpYyBaJIH.

3 yacoM y XBOpUX KOHeW CTpilKa Ta mifioiiBa JAedopMyBaniacs, CTaBasa
IIJIOCKOO, He PIBHOMO i HaBIiTh OMYKJIOH.

Y I’ATbOX KOHeH y MAi/SHII BiHUMKA YTBOPIOBAJIMCS BAJMKOMO/iOHI, 3amaibHi
TIPUITY XJIOCTI, K1 3 4aCOM YCKJIa[JHHOBA/IMCS TIOTOBIEHHAM Ta HaJMIPHUM POCTOM
pory. Y [BOX BWIIQJKaxX BUSIBWIA B [iJSHI[i BiHUMKA TIPOOOAIHHS y BUI/SAL 3-X
dicTyn 3BiKM TIpOCOUyBaBCsl 3amajbHUM €KCyJaT, y iHIIUX KOHel Tpu Majabmalfii
Bi/[3Haua/M >k07000101i6HI yTBOpPEeHHS M0 XO/y BiHUMKa. SIKiCTh KOIMUTHOTO pOTY
roripmmaacsd — 3’SBUIMCS HeBeJIMKI TPIL[MHYU, HEePiBHOCTI Ta BOTHUILA pO3Majy
poroBoi peuoBrHU. PeHTreHorpadisi mokasana, 1110 O3HaKW JIaMiHITy He 3BOASIThCS
TUJIBKA [0 [UCJIOKaLii KOMUTHOI KICTKM BCepefyHi KOMUTHOTO uOXja, a TaKOX
TIPOSIB/ISIFOTLCS HAsIBHICTIO 30HM PO3Pi/HKEHOCTi Ta pe30pOilii KOMATHUX KiCTOK, III0
XapakTepU3yKThbCS 3r/1a/pKyBaHHSIM 1X KOHTYpIiB Ta JIOKaJbHUMH SIBUILIAMU
OCTeOJIi3UcCy.

Y nmeskux TBapuH Oys0 TpoBesieHO jabopaTopHi AocimKeHHsT KpoBi. KitiHiuni
reMaroJIOriyHl [OC/Ii)KeHHs He BUSABWIM CYTTEBUX 3MIH Yy KUIBKICHOMY CKafl
(hopMeHHMX eJIeMeHTIB KpPOBi, TpoTe 3a 0ioXiMiuHOrO AOC/i/PKeHHSI CUPOBAaTKH KPOBi
MM CIIOCTepiraav HaCTyIHI 3MIHU.

JIikyBaHHS XBOpUX TBAapWH 3[IMCHIOBa/M PIi3HUMU MeTOJaMM, 3a 3rO/[0F0
BJIACHUKIB. Y BUIaJKax 3 JIETKOK CTYIIeHIO YpaKeHHsd XBOPUM TBapvHaM
NpU3Hauaau ToJIOJHY [i€eTy mnpoTaroMm 3 [HiB, 0OMeXyBajqu HaroOKBaHHS,
3abe3reuyBasi M’SIKOIO Mi/ICTU/IKOI0, Ha/laBa/id TIOBHUM CIIOKiH, 37iliCHIOBaN

PO3UMCTKY KOIMT TIJIbKA 38 YMOB HassBHOCTI MePTBOI'O pory. I3 parjioHy BUK/IFOUYAIU



BCi KOHLIEHTpaTA Ta BMCOKOKA/OPiMHI BYIJIEBOAUCTI Kopma. Ilpu3Hauanu
a"TUricTaminHi npemnapatu (1 %-Buii po3uuH gumezaposy 0,5 Mr/kr 1-2 pasu Ha 100y,
B/M; Aia3osiH 2,0 Mr/kr 1-2 pa3u Ha 100y, BHYTPiIlIHBO; CYTIpacTHH 5-6 M7, 2 pa3u Ha
no0y  B/M), TiperapaTH, 1[0  CIpUSIIOTH  TIOKpallleHHIO  mepudepiiiHoro
KpOBoOITIOCTauaHHs (1eHToKcudimiH 7,5 MI/Kr B/B 2 pa3u Ha Ao0y , aljeripoMasvH B/B
0,25 M1 Ha 100 Kr macu Tisia) TIFOKOKOPTUKOiau (rpeHizonoH 0,025-0,05 Mr/kr B/B;
KOPTU30H B/M y mepuii gHi 1,4-2,8 mr/kr Ha 3-4 npuiiomy; gekcamerasol 0,02-0,03
MT/KT), TIperiapaT# [ijisi 3MeHIIIeHHsI TIOPi3HOCTi CyJWH Ta 3HWKeHHs HaOpsky (10%-
BUM PO3UMH KasbI[it0 I/TIOKOHATy B/B 25-30 Mr/kr, 1 pa3 Ha 700y; 10%-Buii po3unH
KasbIfito xyopuay 40-50 mr/kr, 1 pa3 Ha fo0y 3 iHTepBanoM 48 roz.), aHTUOIOTUKH
(okcurerpaumkiva 200 LA, 15% amokcurpiiuH, Kombu-ken 40 LA). Takox
TIpU3Havyaau XOJO/Hi MpoleAypy y AingHili kKorut (OaceliHd 3 BOJOIO, TJIMHA 3
OLITOM).

[IBoM XBOpHM TBaprHaM OyJ/10 TIPOBEZEHO ITPOKOJI TTYJ/IbCYIOUHX apTepil, micis
YyOro CTaH iX He3HauHO IMOKPAMBCA. [HIIMM KOHSIM [JIs1 3HATTS HATIPyTH 3 TiI0LIBU
Ta 3HWKeHHs 60/1b0BOI peakiiii 6y/0 3po61eHo 3/IITOK 3 1T’ ATKOBOI YaCTHUHU TTiIOIIIBH
Ta CTPIJIKU /11 BUTOTOBJIEHHS 1HAUBiAya/bHUX TIIIKOB, 10 KPIMUJIKWCA Ha CaMOpPi3H.
Lleli MeTon 3aCTOCOBYBaBCSl 3 METOK) 3aBUCUTHU KYT ITSITKM KOMNWTA, Ta 3HU3UTH
HaBaHTa)KeHHsI 3 CyXOXKWI/ISI TTMO0KOTO 3rvHava Masblis.

3a iHilliaTWBOIO B/ACHUKIB [BOM KOHsIM Oyjia BUMKOHAaHa pe3eKijis 3audirlmHoi
CTIHKMA KOINWUTa [/ BIATOKY €KCyZaTy, 3HATTS TUCKY Y TKaHWHAX, BUK/IMKAHOI'O
3anajibHUM TIpOLIeCOM Yy OCHOBI wiKipu. CrtaH TBapuH Jello Mokpamuscsa. He
3Ba)Kal0UM Ha MPOBEJeHHs Di3HUX METOJIB JKyBaHHS KOHeW XBOPUX Ha JIAMIHIT
pe3y/nbTaTh BUSBWINCS He 30BCIM IO3UTMBHUMM. 3 8 KOHeW y 5 criocrepiranv
TIOKpaIlleHHs 3ara/ibHOT0 CTaHy, KJIiHIUHI O03HAKM XBOPOOMW IMOCTYTIOBO 3HMK/IM iX
CTaTUKU Ta AUHAMIKa MTOCTYIOBO BiJHOBU/IACS.

Y iHIMMX TPHOX BUITa[KaX Iepedir XBopoOou OyB XPOHIUHUM, PEIUANBYIOUNM i
HaBiTh pe3eKLiis 3auilHOol CTIHKU Ha (DOHI MeJUKaMeHTO3HOI0 JIiKyBaHHSI OUiKyBaHUX
pe3ysbTaTiB He pana. Koni Oynu mepeauacHo BuOpakyBaHi 3a iHil[iaTHBOIO

BJIACHUKIB.



BucHoBKH

1. JlamiHIT y KOHeW Ma€ MOJIieTiONOriyHe TOXOJPKEHHS 1 TIOB’SI3aHUM 3
TOPYILIEHHAM YMOB YTPUMaHHs, TOIBJIi TOLO.

2. [1ns1 1aMiHITy XapakTepHi He Ti/IbKA MiCl|eBi 03HaKM 3amnajieHHs], a i 3arabHi,
SKi TIPOSIBJISIIOTBHCSI TIiABUILEHHSIM TIOKAa3HUKIB TemrepaTypu, My/abCy Ta AUXaHHS,
TOPYLLEeHHAM PyXY, IIPUTHIYEeHHSM Ta iH.

3. [liarHOCTMKa JIaMiHITy TIOBMHHA 3[iMCHIOBAaTHUCS KOMILIEKCHO, 3
ypaxyBaHHSIM, $IK 3arajibHOro CTaHy TBapWH, TaK 1 3aCTOCYBaHHSIM CIiellia/IbHUX
MeTO/IiB (1poba 3 MUITLISIMH, peHTreHorpadis Toiio).

4. JlikyBasbHi 3axO[y TOBWHHI 3[iCHIOBAaTUCS IHAWBIAyaJbHO [Ji1 KOXKHOI
TBapWHU Ha (OHI TMOJIiMIIeHHs YyMOB YTPHMMaHHS, T'O/iB/i, a TaKOX 3aCTOCYBaHHS
aHTUTiCTaMiHHUX, TTPOTU3aTabHUX Ta aHTHOaKTepiaTbHUX MperapaTiB.
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2.6 Perenepanisi TKAaHUH y TBapHUH 3a Pi3HUX BU/IIB repHIOTOMIii

AxkrtyanbHicTb Temu. CepeJ] He3apa3HHUX 3aXBOPIOBaHb y TBapWUH 3HAUHUU
eKOHOMIUHMM 30HMTOK HAHOCATb XipypriudHi XBOpoOH, 30KpeMa IIHUPOKe
PO3MOBCIO/PKEHHSI Ma€ TPUW)KOBA IMaTOJIOTisl, SIKa CK/IaJla€ OJUH 3 HaWBaK/IWBIIIMX
po3iniB abgomiHa/ibHOI Xipyprii. TBapUHU-TPUYKEHOCIT BiZicTalOTh y CBOEMY POCTi Ta
PO3BUTKY, OCKiIIbKM y HHUX BHHHKA€ i CIIOCTePira€TbCsi AUCHYHKI]iSI KUILIKOBO-
IUTYHKOBOTO TpakTy. [lesiki TBapuHU THMHYTb Bif, yckaagHeHuX rpwx (Robinson,
1977; Young, & Angus, 1972; Tiranti, Genghini, Gonzalez Quintana, & Wittouck,
2002). Lle crioHyKae /10 BUMYIlIeHOI BUOPAaKOBKM T'PH>KEHOCITB, 1110 3aB/la€ 3HAUHOTO
MaTepiasbHOro 30UTKYy. [IpM HasIBHOCTI TPWXK Yy TBapWH CIIOCTEPIiraloThbCs Taki
YCKJIaIHEHHS: 3all[eMJIeHHS] TPU>KOBOTO BMICTY, HEKPO3 BePXiBKM I'PHKOBOTO MIILIKA,
YTBOPEHHS CTIaloK abo KasoBOi HOPHIIi, KpPiM TOrO Iii TBAPMHM Bi/ICTaIOTh Y POCTI,
TPUTHIYEHI, HEJOCTaTHbO AaKTMBHO MPUMMarTb KOPM TOL[O. 3a PO3BUTKY
3aljeM/IeHHsI 3 4acoM Bi/0yBaeTbCs HE3BOPOTHe 3alljeMJIeHHsI TPMXKOBOTO BMICTY,
yacTillle reTeb KUILIKIBHUMKA. Yepe3 6-8 roauvH mMmic/is 3alleM/IeHHS PO3BUBAETHCS
Horo 3amajieHHs1, y HacTymnHi 10-12 rogyuH po3BUBA€ETHCS TAHTPEHA i HaCTa€ PO3pUB
KULIKOBOI CTiHKWA. [IOTiM pO3BMBAa€TbCA CENTUUHUK TEPUTOHIT, IHTOKCHKAL|is
oprasismy, 1110 Befie /10 Mapasiuy LeHTPiB AuxaHHs i cepaeuHoi AisibHOCTI (Chung,
2012; Cunningham, Kukreja, & Huerta, 2018; Holihan, & Liang, 2017; Bayumi,
2016; Othman, & Hady, 2013; Schwarz, & Reutter, 2012; Wiwanitkit, 2011;
Feliciano, 2001). AHasi3 oCTaHHiX [AOCHi/MKeHb i TyOsikariii. Y BiTuM3HAHIN i
3apyOi>KHiIM jiTepaTypi 3armporioHoBaHO 06OaraTo Pi3HUX CrHOCOOIB  J/TiKyBaHHS
30BHIIHIX rpwK. KoHCepBaTHBHI MeTOMW He 3aBXAW [aloTh OakaHWil pe3ybTar,
oriepaTHBHe JIiKyBaHHS — FepPHIOTOMisl — JJa7ieKo0 He TpocTa abfoMiHa/bHaA oreparfist
(Daes, 2015; LeBlanc, 2018; Sherman, & Lee, 2004; Deysine, 2001). Bigomi
criocobu orepaTUBHOTO JIiKyBaHHSI abJOMiHa/IbHUX TPWXK HEPiIKO TPYAOMICTKi y

BUKOHaHHI, a iHOZi i HefmocTaTHLO edeKTHBHI. [HOAI yCK/laflHEHHS] CTaHOBUTH Bif 3



o 14 % (Callesen et al., 1999; Fletcher, Harding, & Richards, 2016; Koebe et al.,
2020). [Ipote npoBejeHHS repHIOTOMII Y CBiIMICBKUX TBApHH B YMOBAX rOCHOJApCTB €
€KOHOMIUHO BWIIJHUM, OCKUIBKM [I03BOJISIE 3HAYHO CKODOTUTH TiepeadacHe
BUOpaKOBYBaHHS TBapWH, IIiIBUIIUTA IX TIPOJAYKTHUBHICTh 3aBASKA aKTUBHOMY
30i/IbIIIEHHI0 TIPUPOCTY >KMBOI MacHh. Pa3oMm 3 BioMyUMH TOMIOKEHHSIMH TIPO 1ie
3aXBOPIOBaHHS, 0araTo TUTaHb 3a/WIIAIOTBCS JUCKYCIHHUMM i Ile HeAOoCTaTHbO
BuBueHumMu (Han, Cho, Cho, Park, & Kang, 2017; Mezerova, Zert, Kabes, & Jahn,
2003).

Meta po00TH — BU3HAUUTH BIUIMB Pi3HUX BU/IIB IepHIOTOMIii Ha pereHepaTHBHi
TpoLleCH y TKaHWHAX y PI3HMX BHUJIB TBapuH. 3aBJaHHS [JOC/Ii)KeHHS: LIIXOM
K/IiHIYHOT'O AOC/IiIP)KeHHS] BCTAHOBUTU pereHepaTUBHUM CTaH IiC/sionepaliiHiX paH
Ta 3arajJlbHAM CTaH TBAapWMH 3a pi3HUX BHUJIB TepHioTOMii. Marepian Ta metogu
nocimkeHb PoboTa BUKOHyBamacsd B yMoBax Kadeapu xipyprii im. mpod. I1.O.
Kanamnrka XapkiBCBKOI [iep)KaBHOI 300BeTepUHApHOI akajeMil, KIHHOrO 3aBOAY
«Mineniym» [Jonerpkoi obsacti, HHL X/I3BA, MT® «CgiTaHok» XapKiBCbKOI
obmacti. MaTepianom [ijis AocutipkKeHHs Oyiu pi3Hi BUAY TBapWH 3 YCK/IaJHEHUMHU Ta
HEYCK/IaJHeHUMHU TPH>KaMH Pi3HOI JioKasi3alii — cBuHi (n=18), cobaku (n=11), KoHi
(n=12), Besvka poraTa xy06a (n==8).

Bci onepaTyBHI BTpyYaHHSI y TBapWH 3AiMCHIOBAIMCS 3 JOTPMMAaHHSAM MpPaBUJI
aCenTUKW Ta aHTMCENTUKH Ha (hOHi 3arajibHOTO Ta MiCI[eBOTO 3He0O0JIeHHs], 3 OTJIsy
Ha BWJ TBapuH Ta Macu Tisa. ['epHioTOMil0 03 pO3THHY TPMKOBOTO MilllKa
3milicHIoBamu 3a criocobom I'yrmana Ta ['epinra-CemamMrponibKoro (3a BIpaBHMX
HeBeIMKUX Tpkax); 3a crocobom OmiBKOBa (3a HEBEMKWUX TPHXKAax 3 BY3bKHUM
TPWKOBUM KiJIBLIEM).

['epHiOTOMil0O 3 pPO3TUHOM Cepo3HO-(acllia/ibHOTO MilllKa 3/ilMCHIOBaId 3a
(iKCOBaHUX TPWXK 3 PO3BUTKOM CMaWOK, a TepPHIOTOMIil0 3 PO3TUHOM T'PHKOBOTO
KiZIbLigd — 3a 3aljeMyieHux rpukK. JlaropatomHi paHM 3akpuBajyd 3BOPOTHIM [I-
nofibHUM TMeT/enoAiOHUM 11BOM 3 BUKOPMCTAHHSAM TIO/TiaMifIHOI HUTKH, SIKUN
HaK/a/la/Td HaCTYIMHUM CTI0COO0M: M’s3eBO-allOHeBPOTHUHHWI IIap Ta ITiIIKipHY

dacrito  /1arTopaTOMHOI  paHW TIPOIIWMBAIM  TOABIMHOI0 HUTKOI II-moTiOHUM



MaTpaLHKUM IIIBOM Bif fanekoro 0 6/MKHBOrO Kparo paHu. [IpoBossun HUTKY uepe3
TKaHUHU 3 KOKHOro OOKy ii He 3aTaryBaid, a 3aidiiand AoBri merm. ITicis
TPOLIMBAHHA paHU YepeBHOI CTIHKKA TI0 BCIM [OBXWHI 3a/UIIeHi TeT/i HUTOK
po3pi3aiu Tak, 1100 BUMIIO KilbKa OKPeMHUX HUTOK, $IKi TPU pO3TSITryBaHHI B
MIPOTU/IEXKHI CTOPOHU YTBOPIOBAA CTEXKKU TET/IeNOoAiOHOro 1Ba CIPSIMOBAHOTO Y
pi3Hi 60KuU. 3aB'si3yBaHHS CTiOKiB ITPOBO/W/IM MO Uep3i Bif manekoro 0 OMKHBOTO
Kpal0 paHu MpH LIbOMY TMepIIMi i OCTaHHIW CTEeXKM BUKOPDUCTOBYBA/JH B SIKOCTI
«Jep>KamoK». Ilic/isg 3aKpUTTS TicasorepaliiHUuX paH IeT/aernoAiOHUM IITBOM Ha
LIKipy HaK/aJaay CTe)KKH BY3J/yBaTOro 1LiBa 3 MO/iaMiIHOI CHHTETUYHOI HUTKU.
[TicnsioniepaliiifiHy paHy NPHUCHUMAINA TPULWIIHOM. Y SIKOCTi aHTHOaKTepianbHOI
Teparii 3acTocoByBanmM iH(iNbTpalliiHi HOBOKAiH-aHTHOIOTMKOBI  Omokaau i3
3aCTOCYBaHHsIM aHTHOioTHMKa TmposionroBaHoi Aii Combi-kel 40 LA. Ha pany
HaK/IaJaax CTePU/IbHI caipeTKH Ta 3aXMCHI MOMoHU Ta baHgaxi. I11Bu 3HiManu Ha 7-
14-21 poOy. IlpooriepoBaHi TBapuHM Oy/iu TiepeBe/leHi B OKpeMi TIPUMIIIeHHS 3
TOKpAIl[eHUMH YMOBaMH YTPUMaHHs. Y Mic/isiorniepalfiiHui mepios paHy o0po0Osisiii
2 pasu Ha JeHb 3 %-BUM pPO3UMHOM IepPeKUCy BOJHIO 3 5 %- BUM CIIMPTOBUM
po3uMHOM Moay y chiBBifHOmeHHs1 10:1; 3acTocoByBa/ii Mas3b Ha TifipodinbHin
OCHOBI «JIeBOMIKO/Ib» Ta aepo30/bHUM mperapaT «Yemi-criper». I1pu 3xilicHeHHI
00poOKM Tic/sionepaliitHMX paH MpU IX K/IiHIYHOMY OIJIsIi 3BepTald yBary Ha
HasgBHICTb Ta CTYMiHb IIPOSABY 3arnajabHOI peakliii 3a MOKa3sHWKaMU — HasBHICThb
HaOpsIKy, rinepeMii, 60/1t0, MiIBUIIIEHHS MiCI[€BOI TeMIlepaTypH, HasBHICTb BU/Ii/IeHb
i3 TIOPOKHMHM paHU Ta iX XapakTep (KoJiip, KOHCHCTEHILIisl, 3arax, JOMIIIKH).
BpaxoByBa/nvi TakOX TOKa3HWKWA TeMIepaTypH, MyJbCy Ta JUWXaHHS Yy TBapUH.
Pe3ynbraty Ta ix obroBopeHHs [Ipu KIiHiYUHOMY AOCTiI)KeHHI CBUHEH-TPUYKEHOCITB
(n=18) y 12 ronie Oy/i0 BUsIB/IEHO HeYyCK/IafHeHi TPWXKi, a y 6 cBUHel — yCKaaaHeHi
(neBnpaBHi). Cepen cobak (n=11) y 7 miarHOCTyBanu HeyCK/IaJHeHi IpwxkKi, a y 4 —
yCKIaZHeHi, y KoHed (n=12) Oyno AiarHOCTOBaHO 9 HeyCK/IaJHEeHUX TPWXK Ta 3
yCKJIaZiHeHi, a y BeJIMKoi poratoi xy06u (n=8) y 6 roJiiB peecTpyBaiu HeyCK/iagHeHi
rpwki Ta 2 yCKIagHeHI. YCKIaJHeHHSI TpWK T[POSAB/SIOCA  3POLEeHHIM

cepo3HodaciiialbHOTO TPUYKOBOT'O MilllKa 3i IIKipO0 3a PaXyHOK YTBODEHHSI CralioK



abo 3aliemsieHHSIM TPWKOBOTO BMICTy, Ta 3pOIIEeHHsSM IieTe/lb KHUIIKiBHUKA 3
I'PWKOBMM MiLIKOM. IIpy BripaBHUX I'pryKax yepeBHOI CTiHKY (34 Bunazku — 69,4 %)
peecTpyBau pi3Ko o00OMe)keHy cdepuuHy, Ky/scTy abo oOBajbHYy Herapsidy,
6e3060/1iCHY MpPUMYXJ/IiCTh, 1110 IPYM HATUCKAaHHI BMpaB/sijiacs B UepeBHY MOPOXKHUHY.
[Ipn nboMy (3a NMyNKOBUX IPWXK) 3aBXKJU MaJbllyBaju pO3LIMpPeHe IyNKOBe Kijblje
pi3HOiI BesmmurHU i GopmMu. SKI[O IPYPKOBUM BMiCTOM Oy/H TeT/Ii KWIKiBHUKA, TO
KOHCHMCTEHIIist IPUIyXJ/I0CTi OyJla eflacTUYHa, a MPY ayCKYy/IbTallil MPOC/yX0BYyBaslacs
nepucTarbTUKa. Y THUX BUTIA/IKaX, KOMM BMIiCT OyB calbHUK, MPUITYX/IiCTh Majia M'IKy
KOHCHCTeHI[it0. BenmurHa mpunyxiocti Oysa pi3Horo, Big 5 10 40 cMm B giametpi.
XapaKTepHOH K/TiHiYHOI0 03HAKOIO BIIPABHUX T'PWK Oysi0 30iblieHHS TTPUITYX/I0CTi
Tic/Isi TOAyBaHHS TBAapWH. 3arajbHUM CTaH TBapWH He 3MiHIOBaBCsl. TBapuHU Oy/n
aKTHBHi, armetTut OyB 30epe)keHuii, akT JedeKallii He TOpYIIyBaBcs. Y CKaaAHeHi
rpwxki (15 BumagkiB — 30,6 % cepep ycix Tpwx, 1[0 Oy/s0 AiarHOCTOBaHO) Oy/u
HEBITPaBHi Ta XapaKTepH3yBa/IMCs YaCTKOBOIO ab0 TTOBHOO BiICYTHICTIO MOYK/TUBOCTI
BITPABUTH T'PWKOBUM BMICT B UepeBHYy MOpo>kHUHY. Cripoba BripaB/ieHHs] BUK/IMKasla
6onboBy peakiiito. IIpu mocmifyKeHHI TaKUX TPYDK BUSB/ASUIA Ha IIKipi MMOAPSATIAHHY,
rinepemito, pybOii, Bupa3ku Ta Oomtouicth. IIIKipa TpwKOBOro Mimka Oysa
noToBleHa. ['pryKoBe Kijiblie CK/IaJHO MaablyBaloCcs. Y TPbOX BUIAJKaxX y CBUHEH
Oy/0 AiarHOCTOBAHO TakKe yCK/IaJHEHHS SIK 3allleM/IeHHsS TPIXKOBOTO BMICTy. Y LIUX
TBapUH CIIOCTepirajiocs IpPUrHiYeHHs, BIiZCYyTHICTb areTUTy, He3HauHe 34YyTTd,
BificyTHiCTh Jedekallii, migBuilleHHs1 Temrepatypu Tina Ha 1-1,5 0C. Y mynkoBii
JOiNSHI[i  AiarHOCTYBalmM  pi3Ko oOMekeHy, Oosouy, rapsiuy i Halpy>KeHy
NpUIyX/icThb. IIpy TUCKY Ha 3amjeMsieHi Ipuxki IX po3mip He 3MiHIOBaBCs. I'prkose
KiJiblle He mMasbIlyBasiocs. Bcim TBapuHam Oyra 37ilicHeHa TepHIOTOMisi Pi3HUMH
criocobamu y 3a7eXKHOCTI BiJl BUZy YCK/IaJiHEHHSI TPIK. Y BCiX BH/IIB TBapHH, SIKHUX
Oymo mipooriepoBaHo 0e3 pO3THHY I'PUKOBOTO MillTKa (3a criocobom I'yTmaHa; I'epinra
Cepamrporpkoro ta OJiiBKOBa), y Mic/sionepaniiHANl mepioj, CrocTepiramm y AisHi
micasioniepalliiHoOi paHW He3HauHWM HaOpsSiK Ta rirmepeMito, TOMipHY 00J/IbOBY
peakL{ito Mpu masbliaLii, MicL{eBa TeMIiepaTypa He3HauHoO IiJBHIileHa. 3 TOPOXKHUHU

PaHM MPOTATOM ABOX [i0 BUSIBJIS/IM HE3HAUHY eKCy/allifo cepo3HOro xapakrepy. Ha



4-5 poby y minsgHIl micasonepaliiiHoi paHy CIIOCTepirasy 3HauHe 3HIDKEHHS O3HaK
3araneHHs. Kpai panu cyxi, 6e3 Habpsiky, 6e36omicHi. KniHiunuii ctan TBapyH OyB B
Mexkax (¢i3io/10riuHOi HOpMM TIPOTSATOM BChOTO Mepiofy crocTepeXkeHHs. PaHu y 1ux
TBapUH I'OI/IMCA 3@ MEPBUHHUM HaTATOM. Y TBAapWH 3 YCK/IaJHEHUMU I'PUKaMU, SIKUM
3[IMCHIOBa/IM TEPHIOTOMII0 3 PO3TMHOM TDW)XXOBOTO MilllKa, y Mic/asioneparjiiHAn
repio; B TKaHWHAX HABKOJIO PAHU CIIOCTepiraqd BUPa)KeHWI HaOpsK 3 O3HaKaMu
rirnepemii Ta miBUIIleHHs MiclieBoi TeMmnepaTypu. IIpu nanemnaryii TKaHUH BUSABUIN
6ine. 3 panu mpotsarom 4-7 ni6 BUAISBCA CepO3HO-TeMOpariuHvii KajaaMyTHHM
ekcygar. O3Haky 3arajieHHs B JesAKUX BUIaJKax CIocTepirajaucs A0 2-3 TUXKHIB i
norpeOyBau A0AATKOBOI aHTHOaKTepiasbHOT 00pobku. [laHi yCKIafHeHHSs, Ha HaIly
OYMKY, Oyu TIOB’si3aHi 3 BUMYIIIEHUM PO3THHOM TPMXKOBOTO MilllKa, II[0 CTIOHYKasIo
710 UMOBipHOTO iH(iKyBaHHSI TKAHWH Ta OpraHiB uepeBHOI MOPOXXHUHU 3abpy/THEHUM
TIOBITPSIM, @ TAKOXX 3 HaIMiPHOIO TPaBMaTH3aL[i€t0 TKaHUH I1iJ] YaC PO3TUHY CEePO3HO-
daciiianbHOrO0 Milllka Ta po3’€IHAHHSIM CIAlOK MiXK IIIKipOI Ta OYepeBUHOIO.
PereHeparjisi TKaHWH y TBapWH Bifi0yBasiacsl y pi3Hi CTPOKM Ta 3ajieXkana Bifj BUIY
repHiotomii. Tak pereHepaTwBHi TIpOLleCM Yy CBUHEH, SIKUM 3[iMCHIOBa/IA
repHioTOMit0 6e3 pO3TWHY I'PM)KOBOTO Millika, (n=12) nmpoxogumu 3a 7,8 + 0,2 aHiB
(Lim=7-9) 6e3 ycKnajHeHb, PAHU 3aTOIOBAJIUCS 3a TIEPBUHHKM HATSATOM. A y CBUHEH
(n=6), y SIKMX BUSIBJISUIM TPWXKI YCK/IaJHEHI y BUIJ/ISJi 3allleM/IeHHsS Ta yTBOPEHHS
CrakoK, pereHepaTuBHi mMpoliecu nepebiraau gosiie Ta ckiand 13,8 + 0,4 1i6
(Lim=12-16). ¥ cobak pereHeparjisi TKaHWH 3a HeyCK/JaZHeHUX rpk (6e3 po3TuHy
I'PWKOBOTO Milllka) miepebiraia 3a MepBUHHUM HaTSATOM Ta 3aKiHUW/Iacs y CTPOKH 8,8
+ 0,8 guiB (Lim=7-12), a 3a yCK/IaZjHEHUX I'PUX (3 PO3THHOM IPUXKOBOTO MilllKa) — 3a
16,3 + 0,9 gniB (Lim=14-19). ¥ Benukoi poraroi xygo0u pereHepaTHBHi Ipoliecu
nepebiramy OifbIIT CIIPUSATAMBO Ta 3aKiHUWIMCS 3arolOBaHHSAM 3a IT€PBUHHUM
HaTsroMm Ha 8,0 + 0,2 o6y (Lim=7-9) 3a HeyckiagHeHUX rpwk, Ta Ha 13,0 + 0,3
o0y (Lim=12-14) 3a ycknafiHeHUX. Y KOHeM 3a repHioToMil 6e3 po3THUHY IPHKOBOTO
Miltika (n=9) pereHepaTuBHi rpoijecu 3akiHuyBanucs Ha 9,5 + 0,2 106y (Lim=9-11).
A mpu 3pgilicHeHi po3TWHY Milllka pereHepariis BifOyBamacs Ha 18,3 + 0,5 mo0y

(Lim=16-21). Taki paHu 3aroroBaiucs 3a BTOPUHHAM HaTArOM. Y JBOX KOHeM 0yio



BCTAHOBJIEHO TIZIBUIIIEHHSI 3arajbHOI TeMIlepaTypd, KOHi Oyau  30y/pKeHi,
OTJISIZIA/IACS Ha >KUBIT, TepecTyraayd 3 HOTM Ha HOTY, Masibliallisi )KUBOTa BUSIBJIs/IA
60/MI0UiCTb Ta HAMpPY’KeHiCTh uepeBHOI CTiHKU. TakuMm TBapuHaMm OyJi0 TIpU3HAUYeHO
CUCTEeMHY aHTMOiOTHKOTeparito, a Tako)K 3iMcHIOBaiy iH(inbTpallifiHy HOBOKAiH-
aHTUOIOTUKOBY OJIOKaYy.

BucHoBKH 1. ['epHioTOMist 6€3 pO3THHY I'PMKOBOTO MIIITKA CITPHSIE CKOPOUEHHIO
CTpOKiB pereHepariii Ha 6,0 #i6 y cBuHelt, Ha 8,8 71i6 y kKoHel, Ha 7,5 Aib y cobak Ta
Ha 5,0 7i6 y Besmkoi poraroi xymo6u. 2. 3actocyBaHHs [I-mofiiGHOTO 3BOPOTHOTO
IIIBa TIPY 3aKPHUTTi paHOBUX fAedeKTiB 3a repHioTOMII 3abe3reuye HafiliHy dikcailiro
TKAHWH Yy Mic/asonepayivHad nepiof. 3. PO3TMH TIpPWKOBOrO MilllKa CIIpUsiE
00CiMEeHIHHIO TKaHWH uepeBHOI CTiHKH MiKpouiopow, BHAC/IZIOK UYOro O3HAaKH
3aMajibHOI peakilii BUpa)keHi 3HAYHO SICKpaBillle Ta TpHUBajille, 10 MOTpedye
J10/IaTKOBUX Me/JMKaMeHTO3HUX 3aTpar.
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2.7 A modern look at the molecular-biological mechanisms of breast

tumours in dogs

Introduction Breast neoplasms represent one of the most common oncological
diseases, which gives relevance to their research in both human andveterinary
medicine (Griintzig et al., 2016; Bomko et al., 2018; Mysak et al., 2018; Klosova et
al., 2019). In this case, the incidence of breast tumours can reach 70% of all reported
cases of cancer (Merlo et al., 2008). According to a report by the International
Agency for Research on Cancer, based on the Globocan cancer incidence and
mortality rate, in 2018, the breast cancer incidence rate ranks second (11.6% of total
cases) and the first among women, being the main cause of death (Bray et al., 2018).
The advantage of using dogs as a biological model for the study of pathogenetic
mechanisms of mammary tumours that pose a serious threat to uman and dog health,
primarily due to metastasis of the primary focus, against the background of
insufficient study of their molecular mechanisms, has been demonstrated (Hawai et
al., 2013). With advances in molecular and cell biology, studies with cell systems
have provided important conceptual advances for a better understanding of the
mechanism of carcinogenesis, and animal models, by presenting tissues and systemic
contexts of oncogenesis, serve to validate molecular assumptions and target
possibilities in treatment and prevention. With the development of genetically
engineered mouse models, the functional consequences and dynamics of genetic
changes in tissues can be determined according to the stages of carcinogenesis.
Cooperative models linking cell culture methods and relevant animal models offer
simple quantitative approaches to assess the oncogenic potential of carcinogens and

immunity, as well as the role of individual potential "candidates" in cancer genes in



mechanisms of its development (KuleszMartin et al., 2018). Not only are non-
neoplastic lesions associated with tumour cells, they are complex "ecosystems" that
involve a large number of different cell types and extracellular factors and are
cascaded by interrelated reactions (Valkenburg et al., 2018). The biological
complexity of human tumours necessitates the use of experimental models that are as
similar as possible to the biology of human carcinogenesis. Domestic animals have
characteristics (epidemiological, biological, clinical) that fill the gap between in vitro
and in vivo studies, which are important for understanding the molecular aspects of
human cancer (Pinho et al., 2012). The optimal selection of the dog as a biological
model for the differentiation of genetically induced susceptibility to breast cancer and
environmental exposure is associated with the genetic diversity of its breeds (Arnesen
et al., 1995). In recent decades, there have been a number of reports regarding the
clinical and molecular similarity of breast tumours in humans and dogs that allow the
identification of prognostic factors, primarily at the molecular level, for use as
therapeutic targets. In this case, breast neoplasia mimics cancer in humans, as
evidenced by the similarity in overexpression of steroid receptors, proliferation
markers, epidermal growth factor, p53 suppressor gene mutations, metalloproteinases
and cyclooxygenase (Abdelmegeed & Mohammed, 2018). Currently, there are many
reports on the mechanisms of neoplasia development, but the lack of a unified
methodological approach and the diversification of studies due to the discussion of
many issues of pathogenesis in the absence of analysis and consistency of the
obtained results hinders us from approaching a solution to the problem of improving
the effectiveness of treatment and prevention of cancer. In oncology, the focus is on
personalization based on the use of genomic data to determine the risk of developing
the disease, selecting effective diagnostic and treatment regimens, and predicting the
likelihood of recurrence (Chute & Kohane, 2013). However, despite the proven
feasibility of using dogs in suchstudies (Davis & Ostrander, 2014), the available
information does not reflect the main links of their involvement in oncogenesis.
Despite the complexity of the cytogenetic study of dog cells, due to the peculiarities

of their complete karyotype, the analysis showed the similarity of clonal



chromosomal aberrations in humans and dogs, which can be used as diagnostic and
prognostic markers (Reimann-Berg et al., 2012). The "strengths" of dog models for
the study of genomic associations will provide significant advances in oncology and a
rapid transition to functional research (Alvarez, 2014).

Studying the biology of breast tumours in dogs, especially the molecular
"events" associated with proliferation, cell survival, invasion and metastasis, is
crucial for the development of effective therapies and strategies (Matos & Santos,
2015). To achieve this, veterinarians and geneticists from 12 European countries have
launched a LUPA project that identifies mutations for four monogenic diseases that
have been used to detect genomic changes in humans. However, further studies
should lead to a better understanding of the molecular mechanisms of disease in
humans and dogs (Lequarré et al., 2011). In order to summarize information on the
biology of breast cancer in dogs for breast cancer in dogs and their "critical"
evaluation, a comparative concept of "Single Health" has been proposed (Raposo et
al., 2017). Interdisciplinary research in comparative oncology combines scientific
results in human and veterinary medicine and offers a unique opportunity to further
analyze the mechanisms of development and progression of breast cancer, as well as
to use them in identifying current areas of further research that will be useful to both
humans and individuals and animals (Schiffman & Breen, 2015). Thus, publications
on the biology of breast tumours in dogs are presented, in most cases descriptive in
nature and based on different methodological approaches, which makes it impossible
to determine the general patterns of neoplasia pathogenesis. Therefore, it is important
to analyze the available results of carcinogenesis studies to understand the
mechanisms of appearance and development of breast tumours in dogs, as well as to
identify targets for their effective therapy, based primarily on the proven multiple
pharmacological resistance of neoplasia cells (Pawlowski et al., 2013). In Ukraine,
however, the issue of the pathogenesis of breast tumours has not been sufficiently
studied, and the research reports are scattered and limited mainly to the description of
clinical and pathomorphological and biochemical disorders, which is insufficient to

understand the essence of the mechanism of initiation, development and metastasis of



cancers in dogs. Given the insufficient study of the biology of breast tumours in small
pets, the aim of the study was to analyze and summarize the results of current studies
on the pathogenesis of breast tumours in dogs to identify new strategies for
prevention and treatment of this disease.

Clinical and ecological aspects of biology of breast neoplasia in the bitches.
The problem of neoplasms of the breast is currently relevant in both human and
veterinary medicine, which accounts for the considerable amount of research in this
direction. They are of particular importance given the advisability of using dogs as
biological models for the study of cancer. The etiological and pathogenetic versatility
and complexity of the mechanism of oncogenesis has given rise to numerous
publications, but the presented results do not always have prognostic value, which
limits their use in clinical practice.

The analysis of research directions of the problem of breast tumours indicates
the continuation of the study of epidemiological and clinical and pathomorphological
features of carcinogenesis, the role of environmental factors in the mechanisms of
initiation and development of neoplasia, the results of which supplement the available
information, but need detailed assessment. The most promising area in oncology is
the study of gene mutations, which are the direct cause of the initiation of processes
of carcinogenesis. However, against the background of the high activity of studying
the genome for cancer, a considerable number of questions remain debatable. In
addition, such studies are complex, require high-cost equipment, so they have not yet
received significant clinical distribution. Therefore, in this review, we have
summarized the results of studies concerning the effects on carcinogenesis of age,
breed factors, pathomorphological structure, reproductive status and environmental
factors, and disorders of genome structure. The basis of the analysis of biological
features of breast tumours and the prediction of their "behaviour" is formed, first of
all, by the results of epidemiological studies, which allow us to establish clinical
signs, age and breed susceptibility to the disease, as well as their correlation with
pathomorphological structure, reflecting the level of malignancy. Epithelial

neoplasms were most commonly diagnosed in purebred dogs of small and medium



breeds (Poodle, Cocker Spaniel, German Shepherd) of the older age group (9-12
years) with correlation of these indices with malignancy against the background of
increasing morbidity over the last four years (Salas et al.,, 2015). Predictive
significance of overall survival factors common to humans and dogs: size greater
than 20 mm, positive nodal stage, III histological grade, lack of estrogen receptors
and epidermal growth factor (ERa- and EGFR-negative status), high proliferation
index, similarity of tumour biology in both cases. A short natural history of
spontaneous invasive breast cancers and high rates of cancer-related mortality make it
possible to complete preclinical studies quickly (Nguyen et al.,, 2018). The
relationship of the increase in the development of the breast tumour according to the
clinical classification of TNM with the deterioration of the prognosis has been
proved: the increase of the level of invasion into the surrounding tissues and vessels
decreased the survival of the patients. The lifetime survival of animals with
metastases to regional lymph nodes (category N1/N2) or distant metastases (category
M1) is significantly lower than in patients with local lesions (Yamagami et al., 1996).
The above information is consistent with our previous studies: an increase in the size
of breast tumours in dogs is accompanied by an increase in blood coagulation
potential against the backdrop of a clotting factor deficiency, which indicates an
increased aggressiveness of neoplasia and a worsening prognosis. The progression of
haemostasiological equilibrium in the event of an increase in neoplasia is mainly due
to the overactivation of the extrinsic coagulation pathway, which is triggered by a
tissue factor, although at the same time, there is an increase in the imbalance of the
internal coagulation mechanism associated with endothelial function (Bely et al.,
2019). Despite reports of pronounced age and pedigree susceptibility to the
development of breast tumours: there is a higher likelihood of malignant neoplasia in
purebred animals, compared to Metis, especially up to 7 years of age, primarily
among Samoyed, Doberman-pinschers, Schnauzers, Yorkshire Terriers, although,
with the maximum incidence rate among 8-13 year olds (Vascellari et al., 2016), in
the absence of a unified methodological approach and a unified base, this issue

remains debatable, which is related to a significant difference in distribution of



individual breeds in certain territories. In particular, Egenvall et al. (2005) estimate
the risk of breast cancer in English Cocker Spaniel and Doberman-pinscher 65 times
higher than in the Collie, while Panchkhande et al. (2019) indicate the highest
incidence rate (38.8%) in Metis. At the same time, Litterine-Kaufman et al. (2019)
focus on a single mechanism for the development of breast neoplasia, regardless of
age, reproductive status and multiplicity. The authors verified benign neoplasms in
85%, malignant — 15%, non-neoplastic lesions — 5% of cases against the background
of significantly higher frequency of registration of malignant types in the first —
fourth mammary set. Against the background of the proven multifactorial neoplasia
process, recent studies in purebred populations indicate genetic aspects of breast
tumour development (Dobson, 2013), which is consistent with the results of
population genetic analysis of structural variations in this pathology, which is
important for the genetic analysis of phenotypic and behavioural variations (Nicholas
et al., 2011).

Genetic heterogeneity among isolated groups of dogs within the breed causes a
lack of confidence, and variants of susceptibility to breast cancer within known genes
explain only a small fraction of "family" cases. Therefore, an alternative is the study
of pedigree, since artificial selection provides a homogeneity that can be used to
investigate breast cancer research strategies in humans (Goebel & Merner, 2017). In
particular, Rivera et al. (2009), based on a well-established association of BRCA1 (P
= 0.005) and BRCA2 (P = 0.0001) genes with mammary tumours, reported genetic
susceptibility in Cocker Spaniels with more pronounced dependence of malignant
types on BRCA2, and Borge et al. (2013) established associations of this disease with
the estrogen receptor 1 gene (ESR1), which showed a high degree of confidence
between the groups with high and low risk of developing the disease (PBonf =
0.021).

The biological behaviour of carcinomas in mixed breast tumours depends on
their epithelial histological subtypes: category T3 is more commonly associated with
carcinosarcomas, T1 and T2 are benign mixed tumours and carcinomas in mixed

tumours. Most females with benign mixed neoplasia have stage I, 92% of animals



with carcinomas in mixed tumours are stage I-III, while 8% are stage IV-V; 70% of
patients with carcinosarcomas have stage I-III, and 30% have stage IV— V (Nunes et
al., 2019). In bitches with adenoma and carcinoma of the breast significantly higher
expression of epidermal growth factor receptor (HER2) mRNA 2 is exhibited
compared to normal mammary glands, but in the absence of a significant difference
between benign and malignant neoplasms (Burrai et al., 2015). The histological
subtype has an effect on estrogen receptor (ORa) and progesterone (PR) expression:
simple and complex adenomas, as well as simple tubular carcinomas, exhibit the
highest levels of expression, whereas malignant myoepitheliomas and solid/anaplastic
carcinomas are minimal (Kim et al., 2014).

Progression and metastasis occurs as a result of a complex multistage molecular
cascade, some of which are linked by adhesive interaction, invasive processes, and
response to chemotactic stimuli. Among them, Brooks et al. (2010) highlight, first of
all: tumour angiogenesis; disaggregation of neoplasia cells from primary tumour
tissue mediated by cadherins and catenins; invasion and migration through the
basement membrane and extracellular matrix surrounding the epithelium of the
neoplasm with subsequent spread to the endothelium of regional blood vessels,
mediated through integrins and proteases; intravasation of tumour cells into blood
vessels to hematogenous dissemination into distant sites, adhesion of circulating
cancer cells to endothelial mucosa in the capillary channel of the target organ.
Hypoxia promotes impaired tissue integrity by increasing N-cadherin expression,
which allows cancer cells to avoid anoikis. By increasing the expression of
plasminogen activator urokinase-type hypoxia, it enhances proteolytic activity,
thereby causing cell invasion through the basement membrane and stroma with
subsequent migration of tumour cells into the blood and lymphatic channels, as well
as angiogenesis and lymphanginesis in primary neoplasia by induction of endothelial
growth factor (Sullivan & Graham, 2007). Significant diversity (genetic, cytogenetic,
epigenetic and phenotypic) exists within categories and between tumours, but the
causes of these changes, as well as their consistent hierarchical structure between

organs, have not yet been well understood. These phenomena are partly explained by



the evolutionary ecological theory of organs, according to which unfavourable
environmental conditions form the levels of mutations and polymorphism in the
body. Organs in the body can be regarded as specialized ecosystems that are more or
less effective for the suppression of neoplasms for ecological and evolutionary
reasons. When a malignant tumour develops in an organ that causes pronounced
selection pressure on neoplasia, its cells are expected to exhibit a wide range of
survival strategies from hypermutator phenotypes (high mutation frequency and
significant diversity) to poorly variable, invisible to natural occurring defences
(Giraudeau et al., 2019). There is considerable scientific interest in the possible role
of environmental pollutants in the etiology of breast neoplasms, especially regarding
chemicals that directly or indirectly affect living creatures, in particular animals.
According to the studies of Andrade et al. (2010), the level of contamination of
adipose tissue around tumours by substances such as alletrin, cyhalothrin,
cypermethrin, deltamethrin and tetramethrin reaches 33.3%, on the basis of the direct
dependence of the aggressiveness of neoplasia on their content. Based on the study of
carcinogenic properties of chemicals in rats, their direct involvement in the activation
of tumour mechanisms by enhancing cell division has been proven (Gold et al.,
1998).

There is increasing evidence from epidemiological studies indicating the role of
toxicants found in everyday products in the mechanisms of tumour cell
transformation (Rodgers et al., 2018). They have been shown to increase the
likelihood of breast neoplasia by inhibiting functional differentiation, impaired
endocrine balance due to changes in levels, metabolism and transport of hormones in
the blood and tissues, and the expression of their receptors (Fenton, 2006). Endocrine
disorders with the development of breast tumours have been shown to cause more
than 10,000 chemical substances (Teitelbaum et al., 2015). The expediency of using
dogs as a biological model to determine the role of the chemical influence of the
environment on the mechanisms of carcinogenesis, including pollutants of the dl-
PCB family (PCB-118, -156, -105, -114) has been shown, which indicate the

fundamental role of the aryl carbohydrate receptor cascades of breast cancer (Sévere



et al.,, 2015). The development and progression of breast cancer can be affected by
adipose mesenchymal adipose tissue (ADMSC) cells that are sensitive to the
carcinogen of benzo(a)pyrene (BaP) in the environment by enhancing the expression
of the AhR signaling pathway, suppressing the expression of AhR, suppressing
proliferator (PPARY) during adipogenesis (Rathore & Cekanova, 2015).

The combined effect of a combination of several heavy metals: antimony (odds
ratio [OR]: 1.8, 95% confidence interval [CI]: 0.9, 3.7, Ptrend: 0.05), cadmium (OR:
2.3, 95% CI: 1.2, 4.4, P-trend: 0.04), cobalt (OR: 2.0, 95% CI: 0.9, 4.4, P-trend:
0.04), which are in the air, may cause associations with neoplasm receptor status for
ER/PR-negative breast cancer (Kresovich et al., 2019), the content of which is highly
reliable is a marker of predicting the risk of the disease (White et al., 2019). A
possible cause of the initiation of the mechanism of breast neoplasia is mycotoxins,
which are found in all types of dog food, regardless of their quality: aflatoxin B1 (P =
0.0356, OR = 2.74, 95%), aflatoxin G1 (AFG1) (P = 0.00007, OR = 4.60, 95%),
aflatoxin G2 (AFG2) (P = 0.0133, OR = 9.91) (Frehse et al., 2015). Estrogen-like
chemicals, in contrast to non-estrogen xenobiotics, in addition to their chemical
properties, cause estrogenic action, increasing the load on their natural level in the
body. At higher doses, natural estrogens and chemicals that have similar
characteristics cause adverse effects. In addition to the estrogenic effects, estrogenic
environmental chemicals cause multiple genetic or non-genetic disorders: the
products of nuclear redox reactions (DES) alter the transcriptional regulation of
proteins and DNA; transcription is inhibited; tyrosine phosphorylation of nuclear
proteins, including RNA-polymerase, p53 and nuclear insulinlike growth factor
receptor I; DNA-polymerase gene transcripts of the DNA repair gene are reduced and
mutated (Roy et al., 1997). Although limited and mixed, experimental evidence to
date proves the role of conventional chemicals as key target molecules of immune
and non-immune cells that are mechanically associated with immuneassociated
immune responses, neoplasia invasion, and metastasis through a number of cells not
all of which cause an inflammatory response (Thompson et al., 2015). The role of

reproductive status in the mechanisms of carcinogenesis is well known, but views



have changed somewhat. Recent studies indicate an underestimation of the
importance of prolactin in the development and progression of breast tumours: it acts
as a promoter of benign and malignant neoplasms, both in vitro and in vivo, against
the similarity of mechanisms of stimulation of carcinogenesis in humans and dogs
(Michel et al., 2014). The above information is consistent with a better prognosis for
ovarian hysteroectomy, which reduces mortality by 33% against a prolongation of the
average life expectancy of 17 months by preventing breast cancer and pyometra, with
mortality rates of 37% and 7%, respectively (Waters et al., 2017). However, the
limited data available and the risk of bias in the published results lead to
insufficiently high levels of their reliability, which makes it impossible to recommend
ovariohysteroectomy for introduction, and this issue needs further investigation. Of
the eleven reports in peer-reviewed English-language publications on the relationship
between sterilization and risk of breast tumours, nine were rated by authors as having
high levels of bias and four as moderate (Beauvais et al., 2012). In particular, Morris
et al. (1998) indicate that there is no effect of prevention of breast tumours on the
background of sterilization of bitches and the likelihood of 26% of cases of their
development in other packages of benign types, as well as a mortality rate of 63% for
malignant neoplasia over two years (in nonmalignant animals 57%). In vivo studies
have shown that estrogens, progesterone and prolactin control different stages of
breast development, which proves their role in the development of breast tumours. In
particular, the two progesterone receptor targets, the NfkB and Wnt4 receptor ligand
activators, serve as paracrine mediators of progesterone receptor-induced stem cell
proliferation and activation (Brisken et al., 2015). Endogenous progesterone and
synthetic progestins can cause hypersecretion of growth hormone "breast" origin,
hyperplastic ductal changes in the mammary gland and the development of cystic
endometrial hyperplasia in dogs, as evidenced by a decrease in the expression of PR
gene in uterine tissues against the background of treatment of patients with acetate
medroxyprogesterone (Bhatti et al., 2007).

Hormone receptor expression is significantly reduced in malignant breast

tumours, compared to non-neoplastic tissue and benign neoplasia. Among



histological subtypes, minimal expression levels of estrogen receptor genes (ESR1),
progesterone (PGR), and prolactin (PRLR) have been established in solid, anaplastic,
and ductal cancers (Mohr et al., 2016). Canadas-Sousa et al. (2019) identified genetic
profiles, in particular ESR1 (rs397512133, rs397510462, rs851327560, rs397510612,
rs852887655, rs852684753, rs852398698) associated with the later development of
neoplasms of lactic pathology: significant tubular differentiation, and low dog-
adjusted prognostic index (vet-NPI). Dogs have advanced breast cancer classification
based on EGFr c-bbB-3 and c-erbB-4 gene expression, and identify new expanded
phenotypes that go beyond the traditional human-baseline luminal-baseline
characteristics. Quantitative analyses have been developed and validated to evaluate
the phenotypes of mammary gland malignancies based on human-like ER1, PR, and
c-erbB-2/HER?2 receptors, as well as evaluate the role of relatively poorly understood
c-erbB-3 and c-erbB-4 in each of the neoplasia phenotypes (Kabir et al., 2017). The
involvement of the inflammatory response in the mechanisms of initiation and
development of the neoplasia process is demonstrated, as evidenced in such patients
by significantly higher concentrations of acute-phase proteins, in particular
haptoglobin (P < 0.043) and C-reactive protein (P < 0.008), compared with clinically
healthy animals, but in the absence of their diagnostic and prognostic significance,
due to a wide range of variations (Planellas et al., 2009). These changes in the
markers are caused by metastasis, significant tumour size, secondary inflammation
and ulcerative process. However, in animals with breast neoplasia a significant
increase in positive acute-phase proteins has been found in the presence of
metastases, ulcers and sizes larger than 5 cm, C-reactive protein in patients with
comorbidities, indicating that the acute-phase response is stimulated by factors such
as dissemination cells, primary foci size, tissue necrosis, and secondary inflammation
(Tecles et al., 2009). The list of signaling molecules that are released by
inflammatory cells and serve as tumour growth effectors is constantly updated and
increasing: cyclooxygenase-2, epidermal growth factor (EGF), angiogenic growth
factor (VEGF), chemokines, cytokines, etc (Carvalho et al., 2016). Confirmation of

the role of inflammation in oncogenesis of breast tumours in bitches by enhancing



angiogenesis is an increase in the expression of cyclooxygenase-2 and vascular
endothelial growth factor (VEGF) in the case of malignant disease compared with
benign (Queiroga et al., 2011), and also a direct correlation with its intensity, in
particular in all cases of inflammatory carcinoma (IMC), compared with non-
inflammatory cancer, recording a statistically significant increase in the expression of
VEGF and the percentage of VEGF immunoreactive cells (P = 0.02), but in the
absence of a difference between them in express receptor HER2 (Millanta et al.,
2010).

In the non-inflammatory nature of the carcinoma, immunoexpression of
cyclooxygenase-2 is significantly associated with vascular growth factor A (VEGF-
A), in inflammatory VEGF-D (the lymphogenic pathway), its VEGFR-3 receptor,
and lysophosphatidylinositol (LPI), which allows us to presume the stimulatory role
at stimulus of the lymphogenous pathway due to the specific role of cyclooxygenase-
2 in angiogenesis of breast tumours (Clemente et al., 2013). Malignant tumours are
often associated with a relatively high number of infiltrating lymphocyte (TIL)
tumours, BRCA1 gene expression, and local production of cytokines that play a role
in carcinogenesis. In particular, mammary neoplasms of the mammary gland are three
times more infiltrated with T-lymphocytes, compared with B-cells, against the
background of the correlation between expression of interleukin-1 and -6 and the
likelihood of metastasis (Kim et al., 2010). Saeki et al. (2012) showed a significant
excess of intratumour T-lymphocytes for malignant breast neoplasia in dogs,
compared with benign ones, which substantiates a poor prognosis in patients. In
particular, the authors found a statistically significant increase in the number of intra-
tumoral T-lymphocytes (23.2 + 23.8) in the group of malignant tumours, compared
with the group of benign tumours (14.0 + 16.0, n = 89; P < 0.05), as well as a
correlation of high T-lymphocyte infiltration with poor prognosis in multivariate
analysis (P < 0.05). The similarity has been described between human and canine
breast cancer in relation to T-lymphocyte infiltration, the relationship of CD4+/CD8+
and T-cells with low survival rates and the stimulation of the progression of Th2-cell

neoplasia, suggesting the development of spontaneous neoplasms in the context of



the natural immune system and the ability to use dogs as a biological model for the
study of immunological aspects of oncogenesis in humans (Carvalho et al., 2014).
Interleukins play an important role in carcinogenesis as potential modulators of
angiogenesis, leukocyte infiltration and growth of tumours. Increased inflammatory
response is accompanied by increased levels of interleukin-8 (IL-8) in the blood, as
well as interleukin-10 (IL-10) in tumours, blood and tissues. In malignant tumours,
the concentration of interleukin-6 (IL-6) exceeds the corresponding values for benign
neoplasia and in healthy breast tissue, IL-8 only in relatively clinically healthy
animals; in serum, the content of IL-la and IL-8 is higher in malignant tumours
compared with benign and control ones (de Andrés et al., 2013). Gelaleti et al. (2012)
have shown a positive correlation of IL-8 with tumour progression, involvement of
lymph nodes, recurrence and death, which is due to the close association with the
metastatic phenotype of non-neoplastic breast cells. Unlike malignant types of breast
tumours with a mild inflammatory reaction, the pathogenesis of inflammatory cancer
is characterized by a high risk of metastasis to the bladder and reproductive organs,
low — in the lungs, liver and kidneys, with the exception of the possibility of lesions
of the bones, which confirm the disease neoplasia (Clemente et al., 2010). Cytokines
released in the microenvironment of neoplasms play a major role in the pathogenesis
of cancer, promoting the growth and progression of the process, as well as the
regulation of antitumour response by the body. The function and significance of
cytokines in neoplasms have not yet been well understood, although relevant data
have been obtained in classic examples of comparative models of human cancers
such as osteosarcoma, melanoma, breast tumours, and lymphoma. A deeper
understanding of the cytokine signature may contribute to the diagnosis, prevention
and treatment of the disease (Irac et al., 2019). However, despite the chronic course
of the disease, cytokines in the early stages of breast neoplasia, even in malignant
type, are not able to cause disorders of hormonal homeostasis with hypothalamus-
pituitary-adrenal and hypothalamus-pituitary-thyroid mechanisms (Salomao et al.,
2018). Breast carcinomas in dogs are characterized, in comparison with clinically

healthy animals, by an increase (P < 0.05) of cytokine levels (TNF-a, INF-y, IL-1 and



IL-6), nitric oxide, increased mechanism of protein oxidation and antioxidant activity
that proves their association with oncogenesis (Machado et al., 2015).
Cyclooxygenase-2 is directly involved in the modulation of tumour progression
within a dense microenvironment and contributes to the more aggressive behaviour of
the microenvironment (Esbona et al., 2016), formed by enhanced stromal deposition
of extracellular collagen, which is increased by malignancy. MMTV-PyVT
neoplasms (artificially initiated mammary tumour virus — the antigen of the middle T-
virus polyoma) that occur in dense collagen environments alter the expression of
cytokines, including those involved in the maturation and recruitment of neutrophils
— GM-CSF, PGDF-BB and IL-1a, compared with neoplasia developing in a dense
environment (Garcia-Mendoza et al., 2016). Collagen, being a major component of
neoplasm microenvironment and involved in cancer fibrosis, influences the behaviour
of neoplastic cells through integrins, discoidin domain receptors and tyrokinases, as
well as some signaling pathways. Hypoxia, widespread in collagen-rich conditions,
exacerbates the progression of cancer, and other extracellular matrix substances:
fibronectin, hyaluronic acid, matrix metalloproteinases by interacting with collagen
affect the activity of tumour cells (Xu et al., 2019).

Studies indicate a pronounced similarity in the biology of tumour-associated
stroma in cancers of dogs and breast tumours in humans, although there are some
differences. In particular, an increase in Coll al (collagen 1 al), aSMA (smooth
muscle alpha-actin), FAP (fibroblast activation protein), PDGFR[ (platelet-derived
growth factor beta receptor), decrease CXCL12 (factor 1, obtained from stromal
cells) against the background of no shifts in MMP2 (matrix metalloproteinase) and
IL-6 (interleukin-6) (Ettlin et al., 2017). Under conditions of acute-phase reaction,
inflammatory and epithelial cells secrete reactive oxygen and nitrogen species that
cause DNA damage, which in turn causes mutations and genome instability,
inflammation in microenvironment tissues, including the formation of 8-oxo-7,8-
dihydro-2-deoxyguanosine and 8-nitroguanine, which is characterized by hypoxia.
The latter is the initiation of the synthesis and expression of factor and nitric oxide

synthase, which increases the levels of intracellular reactive nitrogen species (RNS)



and oxygen (ROS), thereby causing DNA damage and poor prognosis. In addition,
tumour-induced inflammation induces nuclear factor B, leading to iNOS-dependent
DNA damage (Kawanishi et al., 2017). In this case, the neoplasic process is in most
cases characterized by aggressive "behaviour" due to damage not only to DNA but
also to other biomacromolecules, in particular proteins and lipids, which leads to their
dysfunction. In particular, oxidatively damaged transferrin releases iron ion, which
can mediate Fentoma reactions and generate additional reactive oxygen species,
causing dysfunction of antioxidant proteins and increased oxidative stress. Such
disturbed structures of biomacromolecules can form a vicious cycle of oxidative
stress, thereby initiating the development of cancer. Epigenetic changes, such as
DNA methylation and disruption of miRNAs, play a vital role in carcinogenesis,
especially in inflammatory cancers (Murata, 2018)

Conclusions The multifactorial etiology and pathogenesis of breast tumours in
dogs are shown, the importance of dogs as biological models for the study of this
problem in human medicine is proved. The role of markers of the neoplasia process
in most cases is ambiguous in the assessment of their involvement in the mechanisms
of tumour aggression and depends on the features of the interaction at the cellular
level. The immediate cause of the development of breast tumours in dogs is caused
by acute-phase reaction, impaired hormonal and endocrine balance and adverse
effects of environmental factors, genomic instability, which leads to disruption of
their structure and mutations. The conducted analysis allows us to detail the available
information on molecular-biological markers of carcinogenesis, to determine the
genetic basis of a complex cascade of initiation of oncogenesis, the development and
progression of breast tumours in dogs, allows us to improve the diagnostic criteria
and outline the main therapeutic and preventive strategies for this disease, relevant
both in human and veterinary medicine. The prospect of further research is based on
the possibility of influencing certain biological targets, which will ensure the high
efficiency of destruction of neoplasia cells and inhibit their dissemination against the
background of reducing, first of all, toxic effects on tissues and major systems of the

patient’s body.
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2.8 Breast tumour size as a predictor of hemostatic system status

and endothelial function in dogs

Introduction. The relevance of studies of breast tumours in dogs is associated
with their widespread use as a model for the study of this disease, due to the
similarity of occurrence, clinical signs, in particular the age of development,
hormonal etiology, course, as well as factors affecting the prognosis — cell sizes,
stages, and invasion of the lymph nodes (Pollan et al., 2009; Abdelmegeed &
Mohammed, 2018). Studies on the study of breast tumours in dogs, including clinical
features, malignant transformation, histogenesis, and epithelial-mesenchymal
interactions, provide new information needed to determine their clinical and
biological behaviour (Cassali et al., 2012). Gerry & Malcolm (2007), based on a
retrospective evaluation of the neoplasia process in the breast, identified 4
statistically significant negative prognostic indicators of survival: lack of therapy, the
presence of distant metastases including in lymph nodes, and the size of the primary
focus, thereby forming clinically important criteria for disease prediction,
development of an effective treatment protocol and application for statistical
processing and formation of a single base. Currently, the issue of identifying new
biological markers to determine the interaction of hemostasis and mechanisms of
neoplasia development and to improve the prevention of thrombotic disorders in this
pathology is being actively investigated in human medicine (Falanga et al., 2013). In
humans, neoplasia factors of blood coagulation and fibrinolysis, such as tissue factor,

thrombin, fibrin, plasminogen activators, plasminogen, and platelets, have been



shown to stimulate angiogenesis, thereby contributing to disease progression
(Wojtukiewicz et al,, 2001). Some researchers have shown that increased
coagulopathy is due to the ability of tumour «cells to produce
procoagulatory/fibrinolytic factors and proinflammatory cytokines to initiate the
formation of acute-phase proteins and paraproteins (Caine et al., 2002). At the same
time, the degree of hemostatic balance disturbances is influenced by the intensity of
the inflammatory response that accompanies the neoplastic process (Marschner et al.,
2018). Moreover, haemostasiological dysfunction is often reported in dogs, but such
studies are isolated, in most cases descriptive and not systematic. In particular, they
have been described for malignant lung tumours in this species. However, against the
background of increased fibrinogen content and acceleration of activated partial
thromboplastin time in all cases, metastasis was significantly higher in these markers
compared to locally invasive and non-invasive lesions (Andreasen et al., 2012).
Despite established hemostatic abnormalities in breast carcinoma in dogs, higher
levels of coagulopathy are likely in patients with stage III and IV neoplasia, as well
as in the presence of metastases, significant areas of necrosis, and pronounced
inflammatory response (Stockhaus et al., 1999). Disseminated intravascular
coagulation syndrome is not typical” in all cases and the degree of the disease
correlates with hypercoagulation (Vilar Saavedra et al., 2011), due to which hyper-,
normal and hypocoagulative conditions are possible for thrombosis (Bauer & Moritz,
2013). According to Kristensen et al. (2008) in malignant neoplasms of the breast, the
state of hypercoagulation is diagnosed in 50% of patients, whereas hypocoagulation,
which is caused by metastasis, is diagnosed in 17 % of dogs.

In human medicine it has been proved that the participation of hemostatic
proteins in the pathogenesis and progression of neoplasia is not limited to their role in
the mechanisms of thrombus formation, they are actively involved in the biology of
tumours, and therefore have a potential predictive value. In particular, fibrinogen,
fibrin and their breakdown products cause pro-inflammatory action, impaired
endothelial function with platelet activation, contribute to the development of the

vascular system of the tumour by stimulating proliferation, migration, and



differentiation of endothelial cells, as well as metastasis (Chapin & Hajjar, 2015;
Kolodziejczyk-Czepas et al., 2017).

The dynamics of thrombin formation, which plays a key role in the coagulation
cascade, is highly dependent on specific factors involved in blood clotting (Adesanya
et al., 2016) and correlates with high levels of tissue factor malignancy in
malignancies, especially with disease progression (Gruber et al., 2016). A prognostic
indicator of the neoplasia process in dogs that characterizes its progression is the
degree of expression of oxidative stress by serum malondialdehyde, which is
associated with tissue damage (Macotpet et al., 2013). Matrix metalloproteinases and
their tissue inhibitors, which are involved in the progression of the disease, providing
structural and vascular support for tumour growth, are considered biological markers
for predicting the development of breast tumours (Aresu et al., 2011). Thus, markers
of hemostasis and endothelial function are key factors that determine the
procoagulatory profile of a tumour, which is important for addressing directed
antithrombotic prophylaxis and therapy (Docampo et al., 2011; Marchetti et al.,
2012). At the same time, despite the available publications on hemostatic disorders in
tumours in dogs, only the fact of the development of hypercoagulation has been
confirmed, while the role of the hemostasis system in the pathogenesis of neoplasmic
lesions has not been established. This situation is related to the complexity and
versatility of the mechanisms of development of tumours, including the involvement
of coagulation factors and blood proteolysis. Therefore, studies of the hemostasis
system for breast neoplasia in dogs remain relevant, given the possibility of using
their results to predict the course of the disease, develop effective treatment
protocols, and prevent recurrence and metastasis. Taking into account the established
patterns of violation of hemostatic balance, endothelial function and the presence of
other paraneoplastic syndromes in dogs with neoplasms of the breast (Bely et al.,
2018), we studied the characteristics of their changes at different sizes of tumour foci.
The purpose of the study is to determine the features of disorders of the hemostasis
system and endothelial function in different sizes of breast tumours in dogs and their

significance in predicting the course of the disease.



Materials and methods. The studies were conducted in accordance with the
requirements of the European Convention on the Protection of Vertebrate Animals
(Strasbourg, 1986) and the Law of Ukraine “On the Protection of Animals Against
Cruelty” (2006), which was confirmed by the conclusion of the Bioethics
Commission of the Dnipro State Agrarian and Economic University. Clinical studies
were performed under the conditions of the Department of Surgery and Obstetrics of
Farm Animals, pathomorphological — the Department of Normal and Pathological
Anatomy of Animals of the Dnipro State Agrarian and Economic University,
determination of hemostatic and biochemical parameters — the Department of Surgery
and Diseases of Small Pets, Bilotserkiv National Agrarian University during 2016—
2018. After the anamnesis was collected, the features of the clinical course of the
neoplasia process were determined, the markers of the hemostasis system and the
pathomorphological structure of breast tumours were investigated, taking into
account the size of the lesion. The patients were divided into groups according to the
size of the neoplasms (up to 2 cm, 5-7 cm, and 10 cm and more) and histological
type, the number of animals with benign forms was 4, 15 and 9, and malignant — 5,
12 and 10 dogs, respectively.

Benign neoplasia was presented by fibroadenomas, malignant carcinomas
(simple and complex) of 1-3 stages, without metastases in regional lymph nodes and
distant organs and tissues, in particular, lungs. The study of coagulation potential was
based on the determination of fibrinogen concentration (Belicer et al., 1997), soluble
fibrin (Vareckaja et al., 1992), duration of activated partial thromboplastin (set of
reagents from Simko LTD, Lviv) and prothrombin time (Quick, 1974). The study of
the state of the fibrinolysis system (by area of lysis (mm2) of the fibrinous blood
clot), which included determination of the total fibrinolytic activity of blood plasma,
plasmin activity and activity of tissue plasminogen activator was performed by the
method of fibrin plates according to Astrup & Millertz (1952). The inhibitory
potential was determined by the plasma content of the al-inhibitor of proteinases and

a2-macroglobulin (Veremeenko et al., 1978).



Among biochemical parameters, we investigated the content of total protein by
biuretic reaction, albumin — by reaction with bromcresol green, ceruloplasmin — by
the method of Ravin, malonic dialdehyde — by the method of Andreeva et al. (1988),
nitric oxide — Golikov (2004). Pathomorphological verification of the tumours of the
mammary gland was performed by microscopy of thin histological sections stained
with hematoxylin and eosin according to the conventional method (Goral's'kij, 2015).
Statistical processing of the results was performed using Statistica 10 (StatSoft Inc.,
USA, 2011). A Bonferroni-corrected ANOVA was used to determine the difference
between the samples.

Results. The content of fibrinogen at different sizes of breast tumours in female
dogs had certain patterns. For any pathomorphic type of neoplasia 5-7 cm in size, its
concentration did not go beyond the parameters of clinically healthy dogs. In benign
neoplasms, the level of fibrinogen in patients with small tumours (up to 2 cm)
exceeded the physiological norm by 1.24 times (P < 0.05), giant (more than 10 cm) —
by 1.81 times (P < 0.001), and in malignant neoplasia — by 1.39 (P < 0.01) and 2.39
(P < 0.001) times, respectively. With increase in the size of the neoplasmic lesion
from 2 to 5-7 cm, its concentration did not change significantly. At the same time,
the content of fibrinogen increased by 1.69 times (P < 0.001) and malignant 1.95
times (P < 0.01) as the process progressed and increased from 5-7 to 10 cm or more.
The increase in the size of breast tumours was accompanied by an increase in soluble
fibrin accumulation (P < 0.001) in all groups. In benign neoplasms, its content was
found to increase in patients with giant tumours (> 10 cm), relatively small (< 2 cm) —
1.29 times (P < 0.05), medium (5-7 cm) — 1.39 times (P < 0.01). The content of
soluble fibrin in malignant tumours of size 5-7 cm and more than 10 cm exceeded the
values of dogs with neoplasia by up to 2 cm, by 1.33 (P < 0.05) and 1.54 (P < 0.01)
times, respectively, against the background of no significant difference between these
groups.

Against the background of excessive accumulation of fibrin and soluble fibrin,
there was an increased consumption of plasma hemostasis factors, which was

accompanied by activation of internal and external blood coagulation pathways and



was reflected in the dynamics of activated partial thromboplastin and prothrombin
tests. Activated partial thromboplastin time for benign tumours of small size (up to 2
cm) was accelerated 1.46 times (P < 0.01), with an increase in their magnitude their
parameters increased, in patients with neoplasms 5-7 cm they were within the
physiological norm, and in those with tumours over 10 cm they lengthened 1.23 times
(P < 0.01), indicating a deepening of the coagulation factor deficiency. In this case,
relatively small neoplasia activated partial thromboplastin time was slowed 1.39
times (P < 0.05) for values of 5-7 cm and already 1.80 times (P < 0.001) for tumours
over 10 cm against the 1.30 times difference between these groups (P < 0.05). At the
same time, for any size of malignant tumours, the activated partial thromboplastin
time was delayed 1.52-1.65 times (P < 0.001) against the background of no
significant difference between the groups. A similar situation was observed in dogs
with benign neoplasms regarding prothrombin time. If for tumours up to 2 cm, it
corresponded to the index of clinically healthy animals, then with the increase of their
size up to 5-7 cm, it extended 2.25 times (P < 0.01), and for tumours more than 10
cm — 2.92 times (P < 0.001), compared to clinically healthy bitches — 2.61 and 3.38
times (P < 0.001), respectively, for the difference between these groups in 1.30 times
(P < 0.05). In malignant neoplasms, the progression of the process was accompanied
by prolongation of prothrombin time that exceeded that of clinically healthy dogs for
tumours up to 2 cm — 1.82 times (P < 0.01), 5- 7 cm — 4.36 times (P < 0.001),
tumours over 10 cm — 5.35 times (P < 0.001). At the same time, compared to small
neoplasia (up to 2 cm), it was larger (P < 0.001) for tumours of 5-7 cm by 2.40 times,
more than 10 cm — 2.94 times, against the background of no significant difference
between these groups Thus, for breast tumours, the activation of the coagulation unit
of the hemostatic system occurs mainly through an external mechanism stimulated by
a tissue factor, the formation of which occurs both directly by neoplastic cells and as
a result of tissue damage. In this case, the violation of fibrinogen metabolism and the
deepening of the hypercoagulable state, in particular due to the deficiency of plasma
coagulation factors, with an increase in the size of tumours, indicate the formation of

a stage of coagulopathy of consumption of disseminated intravascular coagulation



syndrome. At the same time, the analysis of fibrinolytic activity at different sizes of
breast tumours in dogs allowed us to establish certain regularities. In particular,
despite the benign tumours, the dynamics of suppression of total fibrinolytic activity
did not allow us to detect a significant difference between its parameters in the group
of neoplasms of about 2 cm and more than 10 cm, regardless of the size of the
tumour, it was significantly lower than in clinically healthy animals 1.20— 1.33 times
(P < 0.05; P <0.01). In malignant neoplasia, their size did not affect the level of total
fibrinolytic activity — in all cases, its suppression was recorded, compared with
clinically healthy animals. At the same time, it was significantly lower (P < 0.05) for
tumours over 10 cm relative to the indicator for small (up to 2 cm) tumours.

At the same time, plasmin activity, compared to the index for clinically healthy
dogs, was suppressed by — 1.38 times (P < 0.01) for benign tumours more than 10 cm
while for values up to 2 cm and 5-7 cm it fluctuated within the physiological norm.
In patients with malignant neoplasia up to 7 cm, its index was not significantly
different from clinically healthy animals, and with malignant neoplasia over 10 cm —
a 1.33 times (P < 0.05) decrease was registered against the background of no
significant difference between groups. At the same time, inhibition of tissue
plasminogen activator level in malignant neoplasms was found to be 1.62—-2.03 times
(P < 0.01) without significant difference, depending on their size. For benign
neoplasia, its activity was reduced only in patients with neoplasia of 5-7 c¢m in size.
That is, the reduction of total fibrinolytic activity occurred mainly due to the tissue
plasminogen activator, which reflects the degree of neoplasm aggression. The
increase in coagulation potential, as an indicator of paraneoplasia syndrome, was
accompanied by activation of the proteolytic unit of blood. In benign neoplasia, the
level of the al-inhibitor of proteinases, compared with clinically healthy animals,
regardless of size, was increased 1.11-1.20 times (P < 0.05) without significant
difference between the groups.

In the case of malignant neoplasms of giant size (> 10 cm), its activity decreased
by 1.15 times (P < 0.05), against a 1.11 times (P < 0.05) increase in patients with

average size tumours (57 cm). A significant difference in the content of the al-



inhibitor of proteinases in the group of 5-7 cm was established, compared with
values up to 2 cm and more than 10 cm — by 1.21 (P < 0.05) and 1.28 (P < 0.01)
times, respectively At the same time, the content of a2-macroglobulin in animals with
benign breast tumours up to 2 cm in size was at the level of clinically healthy
animals, while with 5-7 cm tumours it increased (P < 0.05) 1.19 times, and with
tumours over 10 cm — 1.24 times. Compared to small neoplasms (< 2 cm), as the
neoplasia process progressed, its activity increased 1.13 times (P < 0.05). In the case
of malignant types of breast tumours, the level of a2-macroglobulin increased relative
to the index of clinically healthy dogs by 1.25-2.03 times (P < 0.05; P < 0.001). With
relatively small tumours its activity increased by 1.16 times (P < 0.01) for tumours 5—
7 cm in size), for tumours over 10 cm by 1.63 times (P < 0.001), between these
groups — by 1.41 times (P < 0.001). In most females dog with neoplasms of the
breast, regardless of their histomorphogenesis, there is a significant activation of lipid
peroxidation, as evidence of a violation of the antioxidant status of the body and the
formation of endotoxicosis (Table 5). The increase of accumulation in the serum of
malondialdehyde is shown by the increase of oxidative stress and endotoxicosis in the
case of growth and progression of the neoplasia: small sizes (up to 2 cm) — by 1.29
times (P < 0.05), average (5—7 cm) — 1.41 times (P < 0.01), giant — 1.70 times (P <
0.001). In malignant neoplasms, a similar dynamic was reported, with significantly
higher content in the blood (P < 0.001), compared to clinically healthy animals, at
1.58, 2.22 and 2.73 times, respectively.

Malonic dialdehyde content in large (more than 10 cm) benign tumours
exceeded the rates in patients with small (< 2 cm) foci by 1.32 times (P < 0.01),
median (57 cm) by 1.21 times (P < 0.05). For malignant types, the concentration of
malondialdehyde increased by 1.40— 1.73 times with increasing magnitude (P < 0.01,
P <0.001).

At the same time, the level of endothelial function of nitric oxide relative to the
index of clinically healthy animals in patients with benign small and medium (5-7
cm) tumours did not differ significantly from it, and in animals with large tumours (>

10 cm) — exceeded it by 1.27 times (P < 0.05). The increase in the size of the



neoplasm was accompanied by an increase in the production of nitric oxide and its
excess concentration in the blood. In particular, its content for neoplasia of 5-7 cm
and more than 10 cm exceeded the corresponding values for tumours up to 2 cm by
1.22 (P < 0.05) and 1.42 (P < 0.01) times, respectively, against the background of the
difference between these groups of 1.17 times (P < 0.05). In malignant neoplasms,
the content of nitric oxide exceeded the physiological norm against the tendency to
increase as the process progresses. In particular, tumour growth of up to 5-7 cm was
characterized by an increase in the level of nitric oxide by 1.34 times (P < 0.01), up to
10 cm and more by 1.50 times (P < 0.001), with a difference of 1.12 times (P < 0.05).
The concentration of ceruloplasmin in benign neoplasia was lower than in clinically
healthy dogs by 1.10-1.32 times (P < 0.05, P < 0.001). At the same time, its
concentration in tumours of 5-7 cm and more than 10 cm was higher than in those of
up to 2 cm by 1.15-1.20 times (P < 0.05, P < 0.01) against the background of no
significant difference between these groups. In female dogs with malignant tumors up
to 2 cm, the content of ceruloplasmin was below the physiological norm by 1.26
times (P < 0.01), and in bitches with malignant tumours of 5-7 cm and more than 10
cm it did not differ significantly from the norm. At the same time, the indices of these
groups were 1.28—1.33 times higher than for small neoplasia (< 2) (P < 0.01). That is,
the presented results confirm the decrease of the antioxidant status of the organism
due to the increase of lipid peroxidation processes, which increase with the size of the
neoplasms, but primarily due to their malignant genesis. In dogs with breast
neoplasia, there was hypoproteinemia, which, however, was not accompanied in most
cases by significant changes in serum albumin concentration (Table 6). Animals with
benign tumours had hypoproteinemia, regardless of their size. However, for small
size neoplasia (< 2 cm), the total protein content was below the index of clinically
healthy animals (64.2 g/L) 1.23 times (P < 0.05), whereas for large sizes (> 10 cm) it
was already 1.47 times lower (P < 0.01). In ma lignant tumours up to 7 cm in size, the
level of total protein was not significantly different from clinically healthy animals,
but a further increase in tumour size was accompanied by a decrease in its

concentration by 1.60 times (P < 0.01). Total protein content in animals with



neoplasms greater than 10 cm was significantly lower than in patients with small
tumours: in benign tumours 1.19 times (P < 0.05), malignant — 1.38 times (P < 0.01),
and with medium sized tumours in the first case it significantly did not change, in the
second it decreased 1.5 times (P < 0.01). The serum albumin concentration of patients
with breast tumours did not go beyond that of the clinically healthy dogs and did not
depend on tumour size.

Thus, an increase in the size of breast tumors in dogs is accompanied by an
increase in blood coagulation potential against the background of a worsening of
coagulation deficits, which indicates an increase in neoplasia aggression and a
deterioration in prognosis. The level of markers of the hemostatic system and
endothelial function correlates with the magnitude of the tumours and can be used to
predict the course of the disease and to evaluate the effectiveness of treatment
interventions.

Discussion. Cancer-related thrombosis remains a major complication in cancer
treatment and confirms the relationship of the hemostasis system with cancer biology
(Ruf et al., 2016). Thrombosis is often diagnosed as the first symptom in patients
with tumours, and the clinical management of hypercoagulation in cancer patients
remains difficult due to the concomitant changes in the factors that predispose the
risk of severe bleeding. Therefore, research aimed at better understanding of the
interaction of the hemostasis system with the biology of neoplasms remains a priority
(Graf & Ruf, 2018). At the same time, given that there is a significant degree of
similarity between certain breast tumours in dogs and humans (Al-Mansour et al.,
2018), further studies are needed to carefully evaluate the diagnostic and biological
role of markers, and to clarify whether dogs provide a suitable model for the study of
human breast cancer (Burrai et al., 2015). In particular, it has been shown that the
proteins of the hemostatic system affect various stages of metastasis, angiogenesis
and proteolytic mechanisms (Sierko & Wojtukiewicz, 2007; Lima & Monteiro,
2013), and malignancy is associated with changes in the hemostatic system that occur
in the form of thromboembolic disorders (Wojtukiewicz et al., 2004), which is

reflected in the results of our studies, in particular, increased hypercoagulation with



increase in the size of tumours in bitches. Evaluation of hemostatic markers, which
reflect the activation status of the internal and external blood coagulation pathways, is
of some importance in the diagnosis, treatment, and prognosis of its efficacy in
bitches suffering from mammary tumours. In this case, Kaszak et al. (2018) believe
that biological markers of cancer have not been well studied, although their
identification is very important for early diagnosis of tumours and for evaluating
disease progression and the response to chemotherapy. First of all, this concerns such
indicators as the level of fibrinogen, the degree of accumulation in the blood of
soluble fibrin, consumption of plasma factors of hemostasis, duration of activated
partial and prothrombin time, total fibrinolytic and plasmin activity, as well as the
concentration of ceruloplasmin and other biological markers Future studies, both
prospective and retrospective, will help determine their prognostic value in veterinary
oncology (Pefia et al., 2014).

Based on breast carcinoma, the prognostic significance of the clinical stage, one
of the indicators of which is the magnitude of neoplasia, and histological structure
have been proved (Cerovsek et al., 2013). At the same time, the question of the
relationship between breast neoplasms and their aggressiveness is under discussion
(Ferreira et al., 2009), which is associated with the use of clinical criteria in most
cases, whereas hemostatic disorders in different tumour sizes have not been studied.
In particular, despite the widespread belief that malignancy in dogs is benign in 50%
of cases, there has recently been a growing number of reports of malignancy with
predominant localization in inguinal mammary glands and > 3 cm in size
(Ariyarathna et al., 2018). The results obtained are consistent with those of other
authors, according to which an increase in the degree of TNM, which is characterized
by an increase in the size of lesions, invasion into the surrounding tissues and the
development of metastases, worsening of the clinical prognosis, which is reflected in
a decrease in patient survival. However, no pathomorphological type dependence has
been established within malignant and benign tumours (Yamagami et al., 1996;
Benavente et al.,, 2016). In particular, the survival of two years is significantly

associated with clinical stage, tumour size, metastasis to regional lymph nodes or



distant tissues and organs, and histological classification. Tumours larger than 5 cm
in diameter, detected 6 months before surgery had a high incidence of lymph node
metastasis (Chang et al., 2005).

The significance of clinical evaluation of breast tumours is confirmed by the
results of Goldschmid et al. (2011) and Soares et al. (2017), according to which the
survival rate of dogs with stage III cancer was significantly lower compared to stage I
and stage II against the background of absence of differences between stage II and
stage III, in which the prognosis is unfavourable. Dogs with stage III non-
differentiated carcinomas were at increased risk of death compared with
differentiated stage I and stage II cancers. The established dependence of the level of
thrombotic disorders on the magnitude of breast tumours in dogs agrees with the
proven increase in the frequency of involvement in the process of lymph nodes, blood
vessels and skin as it grows in size (Orang et al., 2013). In particular, the volume of
the breast lesion determines the incidence of metastasis to the inguinal lymph nodes
(Morrow, 2016). In human medicine, the proliferation of the process into other
tissues and their damage, which usually accompanies an increase in the primary
neoplasia lesion (Maslyakova et al., 2017), is accompanied by an increase in
coagulation mechanisms, which is consistent with the results of our studies of
haemostasis and biochemical markers in dogs with breast tumours. Based on the
evaluation of hematological, biochemical and hemostatic disorders in breast tumors,
Duda et al. (2017) have linked hyperfibrinogenemia and D-dimer elevation to the size
and degree of neoplasia progression in a manner consistent with our findings. In this
case, unlike the hyperproteinemia in dogs with breast neoplasia established by Lallo
et al. (2016), we reported a decrease in total protein content. One of the reasons for
the prolonged coagulation tests (duration of activated partial thromboplastin and
prothrombin time) is probably the inflammatory response, as indicated by Bauer &
Moritz (2013). That is, the course of the neoplasia process is characterized by an
increase in the inhibitory potential of the blood in the case of disease progression
with an increase in the size of the tumour foci, reflecting the course of the acute-

phase reaction. In this case, malignancies show a deficiency of the al-inhibitory



potential of the blood due to the high level of proteolytic aggression of the tumour. At
the same time, excessive production of a2-macroglobulin reflects the T-cell level of
specific immunity. Despite some differences as to the importance of size as a
prognostic factor in which the T-criterion changes, most studies confirm the
usefulness of the classification system, given that tumour size is likely to be
prognostic. The prognosis is likely to change gradually with increasing tumour size,
but the modified system records significant changes in prognosis based solely on
tumour size (Sorenmo et al., 2011), though this is important given that the disease
progression occurs in 95% of cases (Marconato et al., 2009). Along with the
histological type, clinical stage of TNM and tumour size remain important prognos
tic factors for breast cancer in dogs, but this issue needs further study to determine
rational local and general conservative therapy as well as surgical boundaries
(Philibert et al., 2003). Thus, the results obtained by us are consistent with the general
patterns of disorders of the hemostatic system and endothelial function in breast
tumours and indicate their strengthening in case of increase in the size of neoplasia
foci, which may indicate an increase in the aggressiveness of tumours. In our opinion,
further research in this area is desirable, which is likely to determine the relationship
between hemostatic balance and other factors that cause neoplasm malignancy.
Conclusions. In the course of the development of breast neoplasia in dogs,
tumour cell metastasis, certain dynamics of the ratios of procoagulatory,
anticoagulant mechanisms and the fibrinolysis system that underlie oncogenesis arise.
Against the background of multiple vectors of changes in hemostatic signs for breast
tumours in dogs, an increase in their magnitude is accompanied by a deepening of
hypercoagulable state and disorders of endothelial function, activation of proteolysis
and development of oxidative stress and endotoxemia, indicating the presence of
direct correlation between the size and invasiveness of neoplasm. Progression of
disturbance of hemostatic balance in the case of increased neoplasia is mainly due to
the excessive activation of the extrinsic blood coagulation pathway, which is
triggered by a tissue factor, although there is also evidence of an increased imbalance

of the internal coagulation mechanism associated with endothelial function.



Generalized results of clinical and experimental studies indicate that the system of
clinical and morphological and hemostatic criteria allows one to assess the degree of
aggressiveness of the tumour process, which is especially important at the stage of
early pre-operative diagnosis and control of the effectiveness of treatment for
neoplasia of the breast in female dogs.

References

Abdelmegeed, S. M., & Mohammed, S. (2018). Canine mammary tumors as a
model for human disease. Oncology Letters, 15(6), 8195-8205.

Adesanya, M. A., Maraveyas, A., & Madden, L. A. (2016). PO-27 -
thrombingeneration in pancreatic cancer and multiple myeloma with use of calibrated
automated thrombography. Thrombosis Research, 140(1), 186.

Al-Mansour, M. A., Kubba, M. A., Al-Azreg, S. A., & Dribika, S. A.
(2018).Comparative histopathology and immunohistochemistry of human and canine
mammary tumors. Open Veterinary Journal, 8(3), 243—249.

Andreasen, E. B., Tranholm, M., Wiinberg, B., Markussen, B., & Kristensen, A.
T. (2012). Haemostatic alterations in a group of canine cancer patients are associated
with cancer type and disease progression. Acta Veterinaria Scandinavica, 54, 3.

Aresu, L., Giantin, M., Morello, E., Vascellari, M., Castagnaro, M., Lopparelli,
R., Zancanella, V., Granato, A., Garbisa, S., Arico, A., Bradaschia, A., Mutinelli, F.,
& Dacasto, M. (2011). Matrix metalloproteinases and their inhibitors in canine
mammary tumors. BMC Veterinary Research, 7, 33.

Ariyarathna, H., de Silva, N., Aberdein, D., Kodikara, D., Jayasinghe, M.,
Adikari, R., & Munday, J. S. (2018). Clinicopathological diversity of canine
mammary gland tumors in Sri Lanka: A one-year survey on cases presented to two
veterinary practices. Veterinary Sciences, 5(2), 46.

Astrup, T., & Mullertz, S. (1952). The fibrin plate metod for estimating
fibrinolitic activity. Archives of Biochemistry and Biophysics, 40, 346-351.

Bauer, N., & Moritz, A. (2013). Characterisation of changes in the haemostasis

system in dogs with thrombosis. Journal of Small Animal Practice, 54(3), 129-136.



Belicer, V. O., Varec’ka, T. V., & Veremjejenko, K. M. (1997). Kil’kisne
vyznachennja fibrynogenu v plazmi krovi ljudyny [Quantitative determination of
fibrinogen in human plasma]. Laboratorna Diagnostyka, 2, 53-55 (in Ukrainian).

Bely, D. D., Rublenko, M. V., Rublenko, S. V., Yevtushenko, I. D., Suslova, N.
I., & Samoyuluk, V. V. (2018). Pharmacological correction of the hemostasis system
for the surgical treatment of bitches with tumours of the mammary gland. Regulatory
Mechanisms in Biosystems, 9(3), 353—362.

Benavente, M. A., Bianchi, C. P., & Aba, M. A. (2016). Canine mammary
tumors: Risk factors, prognosis and treatments. Journal of Veterinary Advances, 6(8),
1291-1300.

Burrai, G., Tanca, A., De Miglio, M., Abbondio, M., Pisanu, S., Polinas, M.,
Pirino, S., Mohammed, S., Uzzau, S., Addis, M., & Antuofermo, E. (2015).
Investigation of HER2 expression in canine mammary tumors by antibodybased,
transcriptomic and mass spectrometry analysis: Is the dog a suitable animal model for
human breast cancer? Tumor Biology, 36(11), 9083-9091.

Caine, G. J., Stonelake, P. S., Lip, G. Y., & Kehoe, S. T. (2002). The
hypercoagulable state of malignancy: Pathogenesis and current debate. Neoplasia, 4,
465—473.

Cassali, G. D., Bertagnolli, A. C., Ferreira, E., Damasceno, K. A., Gamba, C. O.,
& Campos, C. B. (2012). Canine mammary mixed tumours. A review. Veterinary
Medicine International, 2012, 7.

Cerovsek, M., Plavec, T., ZrimsSek, P., Pogacnik, M., & Zabavnik Piano, J.
(2013). Clinicopathological survey of 56 canine malignant mammary tumours in
Slovenia. Slovenian Veterinary Research, 50(3), 93-102.

Chang, S.-C., Chang, C.-C., Chang, T.-J., & Wong, M.-L. (2005). Prognostic
factors associated with survival two years after surgery in dogs with malignant
mammary tumors: 79 cases (1998-2002). Journal of the American Veterinary
Medical Association, 227(10), 1625-1629.

Chapin, J. C., & Hajjar, K. A. (2015). Fibrinolysis and the control of blood
coagulation. Blood Reviews, 29(1), 17-24.



Docampo, M. J., Cabrera, J., Rabanal, R. M., & Bassols, A. (2011) Expression
of matrix metalloproteinase-2 and -9 and membrane-type 1 matrix metalloproteinase
in melanocytic tumors of dogs and canine melanoma cell lines. American Journal of
Veterinary Research, 72(8), 1087-1096.

Duda, N. C., Valle, S. F., Matheus, J. P., Angeli, N. C., Vieira, L. C., Oliveira,
L. O., Sonne, L., & Gonzalez, F. H. (2017). Paraneoplastic hematological,
biochemical, and hemostatic abnormalities in female dogs with mammary neoplasms.
Pesquisa Veterinaria Brasileira, 37(5), 479-484.

Falanga, A., Marchetti, M., & Vignoli, A. (2013). Coagulation and cancer:
Biological and clinical aspects. Journal of Thrombosis and Haemostasis, 11(2), 223—
233.

Ferreira, E., Bertagnolli, A. C., Cavalcanti, M. F., Schmitt, F. C., & Cassali, G.
D. (2009). The relationship between tumour size and expression of prognostic
markers in benign and malignant canine mammary tumours. Veterinary and
Comparative Oncology, 7, 230-235.

Gerry, A. P., & Malcolm, J. B. (2007). Clinical stage, therapy, and prognosis in
canine anal sac gland carcinoma. Journal of Veterinary Internal Medicine, 21(2),
274-280.

Goldschmidt, M., Pefia, L., Rasotto, R., & Zappulli, V. (2011). Classification
and grading of canine mammary tumors. Veterinary Pathology, 48(1), 117-131.

Graf, C., & Ruf, W. (2018). Tissue factor as a mediator of coagulation and
signaling in cancer and chronic inflammation. Thrombosis Research, 164(1), 143—
147.

Gruber, E. J., Catalfamo, J. L., & Stokol, T. (2016). Role of tissue factor
expression in thrombin generation by canine tumor cells. American Journal of
Veterinary Research, 77(4), 404—412.

Kaszak, I., Ruszczak, A., Kanafa, S., Kacprzak, K., Krol, M., & Jurka, P.
(2018). Current biomarkers of canine mammary tumors. Acta Veterinaria

Scandinavica, 60, 66.



Kolodziejczyk-Czepas, J., Sieradzka, M., Moniuszko-Szajwaj, B., Pecio, L.,
Ponczek, M. B., Nowak, P., & Stochmal, A. (2017). The role of fibrinogen, fibrin and
fibrin(ogen) degradation products (FDPs) in tumor progression. International Journal
of Biological Macromolecules, 99, 141-150.

Kristensen, A. T., Wiinberg, B., Jessen, L. R., Andreasen, E., & Jensen, A. L.
(2008).  Evaluation @ of human  recombinant tissue  factor-activated
thromboelastography in 49 dogs with neoplasia. Journal of Veterinary Internal
Medicine, 22(1), 140-147.

Lallo, M. A., Ferrarias, T. M., Stravino, A., Juliana, F. M., Rodriguez, R., &
Zucare, L. C. (2016). Hematologic abnormalities in dogs bearing mammary tumors.
Revista Brasileira de Ciéncia Veterinaria, 23, 3-8.

Lima, L. G., & Monteiro, R. Q. (2013). Activation of blood coagulation in
cancer: Implications for tumour progression. Bioscience Reports, 33(5), 701-710.

Macotpet, A., Suksawat, F., Sukon, P., Pimpakdee, K., Pattarapanwichien, E.,
Tangrassameeprasert, R., & Boonsiri, P. (2013). Oxidative stress in cancerbearing
dogs assessed by measuring serum malondialdehyde. BMC Veterinary Research, 11,
101.

Marchetti, M., Diani, E, ten Cate, H., & Falanga, A. (2012). Characterization of
the thrombin generation potential of leukemic and solid tumor cells by calibrated
automated thrombography. Haematologica, 97(8), 1173-1180.

Marconato, L., Romanelli, G., Stefanello, D., Giacoboni, C., Bonfanti, U.,
Bettini, G., Finotello, R., Verganti, S., Valenti, P., Ciaramella, L., & Zini, E. (2009).
Prognostic factors for dogs with mammary inflammatory carcinoma: 43 cases (2003—
2008). Journal of the American Veterinary Medical Association, 235(8), 967-972.

Marschner, C. B., Wiinberg, B., Tarnow, I., Markussen, B., Kiihnel, L.,
Bochsen, L., & Kristensen, A. T. (2018). The influence of inflammation and
hematocrit on clot strength in canine thromboelastographic hypercoagulability.
Journal of Veterinary Emergency and Critical Care, 28(1), 20-30.

Morrow, M. (1996). Role of axillary dissection in breast cancer management.

Annals of Surgical Oncology, 3(3), 233—-234.



Orang, E., Marzony, E. T., & Afsharfard, A. (2013). Predictive role of tumor
size in breast cancer with axillary lymph node involvement — can size of primary
tumor be used to omit an unnecessary axillary lymph node dissection? Asian Pacific
Journal of Cancer Prevention, 14(2), 717-722.

Pefia, L., Gama, A., Goldschmidt, M., Abadie, J., Benazzi, C., Castagnaro, M.,
Diez, L., Gartner, F., Hellmén, E., Kiupel, M., Millan, Y., Miller, M., Nguyen, F.,
Poli, A., Sarli, G., Zappulli, V., & de las Mulas, J. (2014). Canine mammary tumors:
A review and consensus of standard guidelines on epithelial and myoepithelial
phenotype markers, HER2, and hormone receptor assessment using
immunohistochemistry. Veterinary Pathology, 51(1), 127-145.

Philibert, J. C., Snyder, P. W., Glickman, N., Glickman, L. T., Knapp, D. W., &
Waters, D. J. (2003). Influence of host factors on survival in dogs with malignant
mammary gland tumors. Journal of Veterinary Internal Medicine, 17(1), 102-106.

Pollan, M., Pastor-Barriuso, R., Ardanaz, E., Argiielles, M., Martos, C.,
Galceran, J., Sanchez-Pérez, M.-J., Chirlaque, M.-D., Larrafiaga, N., Martinez-Cobo,
R., Tobalina, M.-C., Vidal, E., Marcos-Gragera, R., Mateos, A., Garau, I., Rojas-
Martin, M.-D., Jiménez, R., Torrella-Ramos, A., Perucha, J., Pérez-deRada, M.-E.,
Gonzalez, S., Rabanaque, M.-J., Borras, J., Navarro, C., Hernandez, E., Izquierdo, A.,
Lopez-Abente, G., & Martinez, C. (2009). Recent changes in breast cancer incidence
in Spain, 1980-2004. Journal of the National Cancer Institute, 101, 1584-1591.

Quick, A. J. (1974). Hemmorragic disease and pathology of hemostasis.
Springfield. Ruf, W., Rothmeier, A., & Graf, C. (2016). Targeting clotting proteins in
cancer therapy — progress and challenges. Thrombosis Research, 140(1), 1-7.

Sierko, E., & Wojtukiewicz, M. (2007). Inhibition of platelet function: Does it
offer a chance of better cancer progression control? Journal of Thrombosis and
Haemostasis, 33(7), 712-721.

Soares, N. P., Medeiros, A. A., Castro, I. P., Wilson, T. M., Moreira, T. A., &
Andrade, M. B. (2017). Prognostic factors in canine mammary carcinomas and HER2

expression relationship. Acta Scientiae Veterinariae, 45, 1443.



Sorenmo, K. U., Rasotto, R., Zappulli, V., & Goldschmidt, M. H. (2011).
Development, anatomy, histology, lymphatic drainage, clinical features, and cell
differentiation markers of canine mammary gland neoplasms. Veterinary Pathology,
48(1), 85-97.

Stockhaus, C., Kohn, B., Rudolph, R., Brunnberg, L., & Giger, U. (1999).
Correlation of haemostatic abnormalities with tumour stage and characteristics in
dogs with mammary carcinoma. Journal of Small Animal Practice, 40, 326-331.

Vilar Saavedra, P., Lara Garcia, A., Zaldivar Lopez, S., & Couto, G. (2011).
Hemostatic abnormalities in dogs with carcinoma: A thromboelastographic
characterization of hypercoagulability. Veterinary Journal, 190(2), 78-83.
Wojtukiewicz, M. Z., Sierko, E., Klement, P., & Rak, J. (2001). The hemostatic
system and angiogenesis in malignancy. Neoplasia, 3(5), 371-384.

Wojtukiewicz, M., Sierko, E., & Rak, J. (2004). Contribution of the hemostatic
system to angiogenesis in cancer. Seminars in Thrombosis and Hemostasis, 30(1), 5—
20.

Yamagami, T., Kobayashi, T., Takahashi, K., & Sugiyama, M. (1996).
Prognosis for canine malignant mammary tumors based on TNM and histologic

classification. Journal of Veterinary Medical Science, 58(11), 1079—-1083.

2.9 Clinical manifestation and methods of treatment of pododermatitis in

dogs

Introduction. Diseases of the distal extremities in animals is a pressing issue in
modern veterinary medicine. In Ukraine, productive farm animals were a traditional
object for a detailed study of this group of pathologies [1; 2]. At the same time, there
are currently research works in the world aimed at studying the inflammatory
pathology of the distal extremities in dogs: R.M. Breathnach, K.P. Baker, P.J. Quinn,
T.A. McGeady, C.M. Ahern, & B.R. Jones [3]; A.V. Bokarev [4]. However,
insignifcant attention has been paid to the study of the skin in this area. Notably, there

are almost no special methods for studying diseases of the distal extremities in dogs.



Most often, veterinarians use general diagnostic methods for this group of sick
animals, with the appointment of classical measures for the treatment of dermatitis.

One of the important aspects of studying the problem of pododermatitis in dogs
is the lack of research data on the pathogenesis of the disease. This leads to the lack
of effective therapeutic and prophylactic regimes for this pathology. Often practicing
veterinarians do not attribute pododermatitis to independent diseases, but consider
them a link in dermatological diseases. This position leads to a number of dangerous
medical errors: the use of monotherapy does not deliver a positive result; the
sensitisation of dog's body with allergens complicates the disease progression; the
treatment protocols do not provide a lasting clinical effect; sick animals are
prescribed several courses of treatment without a positive result. In contrast, in
foreign countries, a comprehensive study of inflammatory pathology of the skin of
the distal extremities in dogs is actively taking place. E. Bonsin'o, (2008) for many
years conducted study on the clinical manifestations, pathogenesis, and treatment of
dermatitis of the lower extremities in dogs. The scientist has found that drug
treatment did not always ensure the recovery of sick animals and was the basis for
further surgery [5]. Studies conducted by Peterson, Su (2000) have led to scientifc
interest in this pathology and highlightedthe etiological factors of pododermatitis in
dogs [6]. V.V. Velkov proposed original methods for the diagnosis and treatment of
chronic pododermatitis in small animals. The proposed rehabilitation measures were
based on an integrated approach using antibacterial, sensitising, and nonsteroidal
drugs on the background of diet therapy and limb correction [7].

Foreign scientists are also conducting experiments to determine the most
effective treatment regimens for dogs with pododermatitis, taking into account the
etiological factor and the disease phase [8-9]. Pododermatitis is caused mostly by
saprophytic microflora (bacterial and fungal) of the skin, which leads to increased
pathological processes under conditions of reduced immune status. Since a signifcant
number of skin diseases are accompanied by immunodefciency, an important and
mandatory component in the treatment protocol are the means of general stimulant

therapy.



According to recent reports, administration of immunomodulators (Imudol,
Katobevit, etc.) is recommended [10]. Given the urgency of this problem in
veterinary medicine, the following should be noted:

1) practitioners pay insuffcient attention to dermatitis of the lower extremities.
However, in terms of pharmacological intervention, pododermatitis is much more
diffcult to treat than dermatitis of other localisation;

2) pododermatitis (even in simple form), induced by mechanical trauma, have a
high tendency to transition to a chronic form;

3) most dermatitis of the distal extremities, which are registered at the primary
reception, due to the long progression, lose contact with the initial factor and run as a
polyetiological disease, not responding to monoethiotropic therapy [11-17].

The purpose of the study was to investigate the clinical manifestations of skin
diseases of the distal extremities in dogs and to determine the effectiveness of
complex therapy of pododermatitis in dogs.

Materials and methods. The study was conducted in the veterinary hospital in
Feldman Ecopark (Kharkiv region, Dergachiv district) and the Department of Surgery
Kalashnik of the Kharkiv State Zooveterinary Academy. Among all animals with a
diagnosis of dermatitis admitted to the veterinary hospital in Feldman Ecopark during
2019-2020, 289 dogs were examined, including 116 with skin diseases of various
localisations. In the structure of dermatological diseases included 16 dogs with
dermatitis of the distal extremities. The subjects for the study were dogs aged 5 to 17
years, outbred, of different sexes, with pathologies of the skin — interdigital abscess
(duration of clinical symptoms ranged from 3 days to 8 months). Diagnostic studies
were based on anamnestic data (age, condition, limb posture, comorbidities — elbow
dysplasia, etc., response to treatment and propensity to relapse), clinical examination,
and laboratory fndings. Clinical examinations of animals were performed according
to the generally accepted method (visual examination, palpation, diascopy), paying
attention to the condition of the skin in the distal extremities [18]. Particular attention

was paid to the presence of itching, its intensity, time of onset, nature of the exudate,



local temperature, pain, localisation of skin rashes, alopecia, erythema,
hyperpigmentation and lichenifcation in different parts of the body [19].

Diagnostic studies to detect canine scabies Sarcoptes canis and Demodex canis
were performed by deep scraping of the skin from 5 affected areas until the
appearance of blood. During the analysis of scrapings, the characteristic
morphological features of mites of different species and their total number in the
studied material were taken into account [20]. To differentiate from dermatitis of
fungal etiology, microscopy of hair and scales from the affected areas of the skin was
carried out [21]. Bacteriological and mycological studies were conducted at the
Institute of Dermatology and Venereology of the Academy of Medical Sciences of
Ukraine (Kharkiv). To study the effectiveness of various treatment regimens for
pododermatitis in dogs caused by Staphylococcus intermedius, Demodex canis and
Malassezia pachydermatis, two groups of animals were formed: experimental (n=9)
and control (n=7). The disease was in an associative form. For the treatment of dogs
of the control group the following drugs were used: Ivermek (manufacturer LLC
Nita-Pharm, Russia, the active substance (AS) — ivermectin), at a dose of 0.3 mg/kg
body weight (0.2 ml per 10 kg body weight) with an interval of 6 days (5 injections);
Amitraz solution 2.5% (the drug was applied topically for 1 month, once every 3
days, multiplicity 5 times); Levomicol ointment (manufacturer Chervona Zirka,
Kharkiv, AS — chloramphenicol — 7.5 mg, methyluracil — 40 mg) 2 times a day for 10
days; Nystatin (manufacturer Zdorovya pharmaceutical company, Kharkiv, AS —
nystatin at a dose of 500,000 IU orally, once daily for 10 days); Allegra 180 mg
(manufacturer Sanof, France, AS — fexofenadine hydrochloride — 180 mg) was
administered orally with food 1 pill once daily for 10 days; Sinulox (manufacturer
Pfzer, USA, AS — amoxicillin trihydrate — 40 mg, clavulanic acid — 10 mg) was
administered orally at a dose of 12.5 mg/kg body weight 2 times/day for 15 days. For
the treatment of dogs in the experimental group the following drugs were used:
Bravecto (manufacturer MSD Animal Health, Austria, AS — fluralaner, at a dose of
500 mg/kg body weight, given as a single dose); Novertin ointment (JSC
Ukrzoovetprompostach, Ukraine, AS — aversectin C — 0.05 g) at the rate of 0.2 g/cm?2



once daily with an interval of 7 days, multiplicity — 3 times; Orungal (manufacturer
Via S. Janssen, Italy, AS — itraconazole — 100 mg) at a dose of 10 mg/kg body
weight, once daily for 10 days; Cefuroxime (manufacturer Sandoz, USA, AS-
cefuroxime axetil — 500 mg) at a dose of 500 mg/kg body weight, 1 pill once daily for
7 days; Derinat at a dose of 7.5 mg (0.5 ml) 1 injection with an interval of 72 hours,
5 injections in total. To facilitate the penetration of the drug through the skin of
animals, keratolytic pet shampoo Keratolux was used (manufacturer Virbac, France,
AS - salicylic acid, zinc gluconate, vitamin B6, piroctone olamine, fatty acids). To
eliminate itching, Apoquel (manufactured by Zoetis, USA, AS — oclacitinib — 5.4 mg)
was used orally at a dose of 0.4-0.6 mg per 1 kg of body weight of the animal 2 times
a day for 21 days. Evaluation of the effectiveness of therapeutic measures for
pododermatitis in dogs was performed according to clinical criteria. In particular, the
dynamics of changes in the symptoms of the disease was determined; duration of
treatment; the number of cured animals; the proportion of recurrences and their
complications; remission period. Skin scrapings were examined every 3-4 weeks to
determine tick and fungal agents. The duration of observations was two months, until
2 negative skin scrapings, negative bacteriological and mycological cultures were
obtained.

Results and discussion. Analysing the results of studies, it was found that skin
diseases of various etiologies are widespread. After examination of 289 dogs,
dermatological pathologies were registered in 116 individuals, which is 40.13%.
Pododermatitis in dogs from the total number of cases of skin diseases was diagnosed
in 16 animals, which corresponds to 13.79%. Analysis of the etiological factors of the
development of pododermatitis indicates the associative nature of dermatitis of the
distal extremities in the examined sick dogs. Thus, the pathogen Demodex canis was
found in (87.5%) patients, in 75% of animals — Staphylococcus epidermidis was
isolated, and in 68.75% of dogs Malassezia pachydermatis was diagnosed. Versatile
macromorphological manifestations of pathological processes were revealed during
external examination of distal extremities. Thus, 7 out of 16 dogs, which accounted

for 43.7%, were diagnosed with general dermatitis along with pododermatitis. In



most cases (9 dogs out of 16 — 56.2%) a local process was recorded, which was
limited to the distal extremities and did not extend to the skin on other parts of the
body. As a result of the conducted examinations it was established that 2 paws
(53.3%) were most often affected in dogs. There were frequent cases of pathology of
all 4 extremities (26.7%), more sporadic cases of inflammation of one and three paws
(12.5% and 6.2% — respectively). After external examination of the distal extremities
in 16 dogs with pododermatitis, it was found that visual inflammation of superfcial
tissues was localised in:

1) in the form of inflammation, during which more tissues of the pastern
(metatarsus) and fngers were affected — in 12 dogs (75%).

2) only in the interdigital space —in 9 dogs (56.2%);

3) only on the plantar surface of the pastern / metatarsus — in 7 dogs (43.7%);

4) only in the form of local inflammation of the claw phalanx, local
inflammation of the claw folds and soft tissues, limited only to the phalanges of the
fngers — in 5 dogs (31.2%);

5) only on the dorsal side of the pastern / metatarsus — in 2 dogs (12.5%). n the
vast majority of examined dogs (31.25%), a mixed type of damage was recorded in
the area of inflammation of the distal extremities — simultaneous damage to superfcial
and deep tissues of varying intensity. Erosive ulcerative dermatitis ranked second in
the frequency of visual diagnosis (25%). Skin lesions of the distal extremities in the
form of monomorphological variants in dogs were less common. In 18.75% of cases,
the general signs of pododermatitis were characterised by alopecia and patches, in
which epidermal disorders were not observed. In other animals (6.25%)
pododermatitis manifested as pustular, bullous, and papular rash with a haemorrhagic
and purulent exudate, erythema and haemorrhage, and was characterised by fbrosis
and lichenifcation. Thus, the main clinical signs of dermatitis of the distal extremities
in dogs were erosive-ulcerative inflammation and alopecia. The scientifc literature
presents quite similar methods of therapy, which do not differ in variety. Treatment
regimens were determined depending on the form of disease progression and the

etiological factor. Treatment strategy involved the effect of drugs on the tissues,



organs and systems of the dog's body, directly related to the pathogenesis of a disease
[22]. Taking into account the etiological factors and pathogenesis of a disease, a
clinical trial of two treatment regimens for pododermatitis in dogs caused by
Staphylococcus intermedius, Demodex canis and Malassezia pachydermatis was
developed and clinically tested. To study the effectiveness of different therapeutic
regimens for pododermatitis in dogs, two groups of animals were formed (control and
experimental), 7 and 9 patients, respectively. The animals of the control group were
treated with Ivermek and a 2.5% Amitraz solution as an acaricidal preparation,
Sinulox in combination with Levomikol was prescribed for antibacterial therapy,
antifungal therapy was represented by Nystatin, as an antihistamine — Allegra.
Treatment of patients in the experimental group was carried out using the latest
drugs. An insecto-acaricidal agent — Bravecto, to which there is no resistance among
ticks and is safe for the body of animals, with the active substance Fluralaner, which
blocks GABA-dependent and glutamate-dependent arthropod receptors. Fungicidal
agent — Orungal, with the active substance itraconazole, which suppresses the
synthesis of ergosterol and has a wide antifungal spectrum. Antibacterial agent —
Cefuroxime, which belongs to the 2nd generation cephalosporin. In addition, drugs of
general action were used: Apoquel, which refers to selective inhibitors of Janus
kinase (JAK), Derinat — an immunomodulatory agent that activates the immune
response to bacterial and fungal antigens, as well as a local keratolytic agent —
Keratolux. Analysis of the effcacy of treatment measures for pododermatitis in dogs
caused by Staphylococcus intermedius, Demodex canis and Malassezia
pachydermatis allowed establishing the following patterns. The use of drugs
Bravecto, Cefuroxime, Orungal, Apoquel compared with a combination of drugs
Ivermek, Levomicol, 2.5% solution of Amitraz, Allegra, Sinulox allowed increasing
the proportion of dogs with complete healing by 2.3 times (from 28.7% to 66.7%),
decreasing unsatisfactory treatment outcomes by 5.1 times (from 60.1% to 11.1%),
and reducing the disease duration by 1.6 times <0.01) with a prolongation of the
remission period by 2 times (p<0.01) Based on the obtained results, it was found that

the most common dermatitis of the distal extremities in dogs is caused by several



etiological factors, including pathogens Demodex canis, Malassezia pachydermatis
and Staphylococcus epidermidis. Studies have identifed various macromorphological
variants of pathological processes of pododermatitis in dogs. They are characterised
by different depth and site of inflammation and the main clinical signs, which were
represented by erosive-ulcerative inflammation and alopecia. The complex regimen
developed taking into account the etiological factors and pathogenesis of the disease
allows increasing the effcacy of treatment and improve the long-term prognosis.
Therefore, this treatment regimen can be recommended for the introduction in
veterinary practice. The obtained results on the complex treatment of pododermatitis
in dogs can be traced by other researchers. Thus, it was found that in the chronicity of
the disease it is expedient to use systemic glucocorticoids, 0.1% tacrolimus topical,
and cyclosporine [23]. It was also found that the effcacy of treatment with
antimicrobials after preliminary tests to determine the sensitivity of microorganisms
was 98.6%, which indicates the elimination of the etiological factor. For the treatment
of pododermatitis of bacterial etiology, it was useful to topically apply a solution of
dimethyl sulfoxide in combination with enrofloxacin (10 mg/ml) and steroids (0.1
mg/ml). In chronic cases of Malassezia pododermatitis in dogs, the pulse therapy was
prescribed. Systemic therapy included oral administration of ketonazole at a dose of
5-10 mg/kg once daily (two consecutive days for three weeks). For topical therapy,
shampoos containing 2% miconazole and 2% chlorhexidine solution (twice a week)
were used, as well as lotions containing terbinafne, nystatin, and clotrimazole [24].
Many studies have been conducted using various etiotropic drugs for pododermatitis
in dogs, indicating the high effcacy of the proposed treatment protocols. Researchers
point out that for demodecosis it is necessary to carry out acaricide treatment using
macrocyclic lactones, drugs from the isoxazoline class [25]. Other studies suggest the
effectiveness of Amitraz at a concentration of 0.125% to 1.25% daily [26]. Scientists
argue that for pododermatitis, accompanied by a secondary bacterial infection, it is
necessary to use local and systemic antibiotic therapy. The latter should be continued
for 1-2 weeks; for local treatments, shampoos with chlorhexidine (3-4%) and benzyl

peroxide are used. Remarkably, this treatment regimen allowed controlling the main



symptoms: itching and erythematous inflammation of the skin. But the study shows
that after 2 months of treatment, recurrences of the disease were recorded in 2
animals. [27].

Conclusions. Pododermatitis of dogs in the structure of skin diseases accounted
for 13.79% of all cases and had different macromorphological clinical variability. In
dermatitis of the distal extremities in dogs, the main clinical symptoms were erosive-
ulcerative and erythematous inflammation of the interdigital space, lichenifcation,
fbrosis, ulcers, haemorrhage, alopecia areata, the presence of popular and pustular
rashes with a haemorrhagic and purulent exudate. In most cases (75%), inflammation
of the tissues was localised in the pastern (metatarsus) and fngers of dogs. The
associative nature of dermatitis of the distal extremities in the examined sick dogs
was established. Thus, the pathogen Demodex canis was detected in (87.5%) patients,
68.75% of dogs were diagnosed with Malassezia pachydermatis, and 75% of
experimental animals were diagnosed with Staphylococcus epidermidis (62.5%). The
use of drugs Bravecto, Cefuroxime, Orungal, Apoquel compared with a combination
of Ivermek, Levomicol, 2.5% Amitraz solution, Allegra, and Sinulox increased the
proportion of animals with complete healing by 2.3 times (from 28.6% to 66.7%),
reduced unsatisfactory results by 5.1 times (from 57.1 to 11.1%), as well as reduced
the duration of treatment period by 1.6 times (p<0.01) with extending the remission
period by 2 times (p<0.01).
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2.10 Oco0/MBOCTi JiarHOCTHKH Ta JIIKyYBaHHSI HECTa0iTbHOCTI KPH)KOBO-
K/Iy00BoOro cyriiody y cobak
AKTya/bHICTh TeMH. TpaBMU KpHyKOBO-KayboBoro cyrjio0y y cobak yacto
BHMHUKAIOTh BHACJIIZIOK IepesioMiB Ta3y i Ta30Boi KiHILiBKHU. [lepesiomu Ta3y y cobak
CTaHOB/IATL 22-23% Bif, 3arajbHOI KUJIBKOCTI TpaBMaTUYHUX Yypa)keHb KICTOK,
6/m3bk0 60% 3 AKMX MPOTIKAIOTh 3 MEPeIOMOBUBHUXOM CaKpO-islialbHOTO CYTJIO0Y.
OCHOBHOK TIPUYMHOK [aHUX YIIKO/)KeHb € TMaJiHHSA 3 BUCOTH Ta [JOPOKHBO-
TPAHCIIOPTHI TpaBMH, SIKi MOXYTb CYIIPOBO/)KYBaTHCh TiepejioMaMu TpyOdacTux
KiCTOK, XpeOTa Ta yImkopkeHHSIM Cyryio6iB. CrTUparourch Ha CTaTUCTUYHI aHHI CJTif
3a3HAuUMTH, 1[0 JlaHa IaToJIOTis € JOCHUTh PO3MOBCIO/I)KeHa cepesi cobak Oy/Ab SIKUX
TOpi/, 30KpeMa lie TBapyWHM TiraHTCbKUX MOpif i3 Macoro roHaz 60 KijsiorpamiB Taki
SK: HblO(ayH//IeH ], KaHe-KOpCco, YopHUil Tep’ep. Tako)K HeAOCTaTHICTb KPUKOBO-
K/yboBOro cyrno0y JOCUTh YacTO 3yCTpPiua€ThCsl cepej CO0AK y SIKUX B JKUTTI

Gbi3uuHi HaBaHTa)KeHHsI 3aliMalOTh Ay)Ke Ba)K/IMBe Miclle, 30KpeMa Iie MHUCIUBCBHKI



ropoziu cobak, Ta cobaku siKi HeCyTb CIy»KO0y y BiliCbKOBUX ab0 MpaBOOXOPOHHUX
opraHax (Fritha et al., 2013; Jones et al., 2018).

B Ham yac gy>ke pO3MOBCIO/pKeHa i J0o0pe BifmparjboBaHa [iarHOCTHKA Ta
ro/iasibliie JIiKyBaHHS MaTOJIOTiM Ky/bLIOBOrO Ha KOJiHHOTO cyryiobiB. Yepes Lie npu
HaJIXOXK/IeHHi TallieHTiB y BeTepHUHApHi JiikapHi i3 cKkapraMu Ha TOpyIleHHsT QYHKIIil
Ta/abo Oifib Ta30BUX KiHI[IBOK B TIEpIIy Yepry AOCTiPKYyIOTb came IIi Cyrio0u, a
Cakpo-iliasibHa JifsHKa 4YacTo 3anuiiaeTbcsi 0e3 yBaru. [lpuunMHa ULbOMY —
BiZICYyTHICTb UITKMX [JIarHOCTUYHUX T[IPOTOKOJIIB Ta aJrOPUTMIB I[10JaJIbLIOTO
JIOLIJTBHOT O JIIKYBaHHS.

Ocobausocmi 6ydosu Kpudtcoeo-Kayb6o8o2o cy2n06y cobak. ITosic Ta30BUX
KiHITiBOK c00aKy yTBOPEHMM ITapOl0 Ta30BUX KiCTOK, KOXKHA 3 SIKMX CK/IaJa€ThCS 3
K/1yOOBOi, JIOOKOBOI Ta CiJHMYHOI KiCTOK, SIKi y [ifsiHII Cyrj000BOI 3amaZiiHu y
TIpeHaTaJIbHOMY TepioZii 3'€IHYIOThCS XPSIOBOI0 TKAHUHOM), a Y NTOCTHATa/IbHOMY —
3a paxyHOK 3aMill|eHHs Xpslla KiCTKOBOI TKAHUHOIO Ta 3POLLYIOThCS Y €UHY KiCTKY.

Ta3 pa3oM 3 KpPWKOBOIO KiCTKOIO i TIepIIIMMH XBOCTOBUMH XpeOIsiMU
YTBOPIOIOTH 3aMKHYTe Kiflblle, 10 CTAHOBUTh KiCTKOBHI 0a3ucC Ta30BOi MOPO>KHUHH,
a TAKOXK € HeBi/l’€MHOK YaCTUHOK PyXOBOIO arnapaTy Ta pernpoAyKTUBHOI CUCTEMU

AnHaToMmiuHi  0co6mMBOCTI  KpWKOBO-KnyboBoro  cyrmoby y  cobak
XapaKTepU3yKTbCSl TUM, I1]0 BiH YTBOPIOETHCS SIK CUHOBIaJIbHUMHU, TaK 1 XPALOBUMHU
ejieMeHTaMU i CTabii3yeTbcsi JOpCcalTbHUMM i BeHTPAJbHUMU KPUKOBO-K/TyOOBHUMU
3B'AI3KaMU, a TAKOK KPUKOBO-CIZIHUUHOIO 3B'S13KOH0.

AHaTroMmist Ta3y BiJIpi3HSIE€TbCSI  CK/IQJHOK CTPYKTYpOIO, TOMYy Oyab-sIKi
METO/T{ 1iarHOCTHKM Ta JTIKyBaHHSI IMTOIIKO/PKeHb Ta3y IIOBHHHI 0a3yBaThch Ha
JeTabHOMY aHasli3i 0cobuBOCTeH MOTro CTPYKTYpPH, B TOMY YHCIL i 3 MO3MIil
6iomexaniku (Tomlinson, 2012).

Bigomo, 1o KicTku Ta3y, 3'efHaHi Mi)K CO0OKO0 i YKpirsieHi 3B'SI3KOBUM
araparToM, SIBJITIOTh C000I0 00MeEXKeHy PyXOMY CHCTEMY pHYariB, CTabibHICTb SKOI
PEryareTbCsl BeTMUMHOI0 HaBaHTa)XeHHs, 10 i€ Ha Hel. (Jacobson & Schrader,

1987; Shales et al., 2010; Gregory,1986).



Y niteparypi Kny0OoBa KicTKa Ta ii 3B SI30K 3 KPM)KOM UaCTO BH3HAUalOTh SIK
apkorioZiibHe aHaTOMiuHe yTBOpeHHsS, II[0 yTpuMye cebe camocTiiiHO. /laHe
TOpiBHSIHHS 00YMOB/TIOE (POPMY KPHKa, a TAKO>K TIPOCTOPOBY CTPYKTYPY CYTI000BUX
MOBEPXOHb KPMXXOBO-KyboBoro cyrnoby. IIpoTe 3 KpaHiaqbHOI CTOPOHU KPHXK Mae
NIPOTH/IEXKHY (OpMYy i 3aTHCKaeTbca MiK oboma kKiayboBumM KicTkamu (Burger,
Forterre & Brunnberg, 2004; Shales & Langley-Hobbs, 2005).

KpmkoBo-K/TyOOBi 3B'SI3KM MalOTh Ba)kK/IMBe 3HAUeHHs [/ HaZiiHOI ikcarrii
KPI>KOBOI KiCTKM MK KpuaamH KiayboBUX KicTok. [Ipu 1IbOMY Aopca/ibHUN Bifiin
Ta3y TMOPIiBHIOKOTh 3 BUCAYMM MOCTOM, [le JopcarbHa KPUKOBO-K/1yboBa 3B’si3Ka
rPar0Th POJIb HECYUMX TPOCIB, @ KPMXKOBA KiCTKa — ByiacHe MocTa (Burger, Forterre &
Brunnberg, 2004; Walker, 1981).

ITopcanbHO TI0SIC Ta30BOI KiHI[IBKH 3'€IHaHUN 3 XpeOeTHUM CTOBIIOM, a CaMme 3
HOro KpW)KOBOIO KIiCTKOIO, TIAapOK) MajlOPyXOMHUX KPH)KOBO-KIyOOBUX CYT/00iB
(articulatio sacroiliaca). Ko)keH 3 HHUX yTBOPEHHM BYIIKOITOZAiOHMMH TOBEPXHSIMU
(facies auricularis) kpun kmy6oBoi (ala ossis ilii) i kprkoBoi (ala sacralis) KicTok,
BKDUTHUMH Tia/liHOBUM i/ab0 BOJIOKHHCTHUM XpsllieM, Mae Karcyny (capsula
articularis) i ykpiruienuii KpmxoBo-kKiyooBumu 3B'si3kamu (Wadsworth & Henry,
1974). Pa3om 3 TuUM, [esiKi AOCTiHUKU CTBEP/KYIOTb, 1[0 KPW>XXOBO-K/ITyOOBUIA
cyrnob Mae OinbIn CKaAHy Oy/I0BY, i CK/IaJ@€ThCS 3 BOX YACTHH, III0 BK/IIOYAIOTH
CUHOBia/IbHUM BifAin (MOKpUTHI Tia/iHOBUM Xpsill[eM BYIIKOMOZiOHHWX TOBEPXOHb
KyOOoBOi i KpM>KOBOI KiCTOK) i BOJIOKHHUCTO-XPSIIIOBUM CMHXOH/IPO3 (synchondrosis
sacroiliaca). Cyryo60Ba Karicysia 3pOCTa€TbCS 3 OKiCTAM KPHJI K/TyOOBOI i KpPYKOBOI
KicTOK i 3i 3B's3kamu cyrmoba (Whittick,1974; Frevejn &  Fol'merhauz, 2003;
DeCamp and Terrance & Braden, 1985).

Haz cyrnmob6om mpoxozsTh ClIMHHI KpH>KOBO-K/TyOoBi 3B's3ku (ligg. sacroiliaca
dorsalia), y BeHTpanbHili CTiHI[i Cyr7000BOI KariCy/Ju 3HaXOZASTbCS BeHTPaJbHi
KpHKoBO-KyOoBi 3B's3ku (ligg. sacroiliaca ventralia), a Tako)X TPOXOASTh MOTYKHi

MUK MIDKKICTKOBUX KpWKOBO-K/I1yboBrx 3B's30K (ligg. sacroiliaca interossea)

(Shales et al., 2010).



BiomexaHika Kpudxcoeo-kay608020 cyzn00y. PyxnuBicTb B AiNSHI KPHKOBO-
KyboBoro cyrio0y rpu ¢i3ziosorivHoMy HaBaHTa)KeHHi [[y>Ke He3HauHa, a MeXaHi3M
PYXy B I[bOMYy CyI/o0i myke ckmaguuii i BapiabenmpHuii (Burger, Forterre &
Brunnberg, 2004). Ocob/uBicTIO PyxiB B 3'€lHAaHHSX Ta3y € Te, 1[0 BOHU 3aBXKIU
BUHUKAIOTh BHACTIIOK pPyXy B CYMDKHMX cyryiobax: JoM00-cakpambHOMY i
Ta30CTETHOBUX. ABTOPH TMOSICHIOIOTH 1[I0 0CO0O/MBicTE  GioMexaHiku  Tasy
BiZICYTHICTIO B/IaCHUX M's131B Ta30BOrO TOACY.

[Tig pgieto @isionorivHOro HaBaHTa)KeHHs Y Ta30BOMy cumdizi  Moxe
3iMCHIOBATHCS KiJIbKa BapiaHTIB pyXiB:

— 06uABi T0OKOBI KiCTKM 3[iliCHIOIOTH (h/IeKCit0 i3 30BHIIIHBOIO POTAL{i€r0 Ta
eKCTeH3it0 3 BHYTPilIHbOO poTali€eto ( Swaim, 1972; Piermattei & Flo, 1997).

— CKpyuyruHuil pyx JIOOKOBHX KiCTOK Ha3yCTpiu OAHa OAHiN y BUrIsAAL
noefHaHHs ¢ieKkcii 3 jaTepaJbHUM 3MIll[eHHSIM i eKCTeH3ii 3 Mefia/ibHUM 3CyBOM
(Goff, 2008).

— JIIHIMHUK 3CYB B KpaHiO-Kay/laJIlbHOMY i JlaTepo-Me/jia/IbHOMY HarpsiMKax
(Piermattei & Jhonson, 2004; Tonks, Tomlinson & Cook, 2008; Rooney, 1981;
Tarvin, 1983).

OOcsr pyxiB y KpKOBO-K/TyO60BOMY CyT/i00i 3MiHIOETBCSI B 3a/I€KHOCTI Bif
1[iJIOT0 psALy YMOB (B TOMY UHC/I i T103H) i iHAMBIAya/IbHUX 0COOIMBOCTEN OpraHi3my,
IO TOSICHIOE BiICYTHICTh €QWHOI JYMKWA y Pi3HUX aBTOPIB L[OA0 MOro (yHKLIi,
cTyrneHto MobisbHOCTI i BaskimBocTi B isiosorii mosorie (Bowlt, Shales, 2011;
Charles et al.,1985).

Pyxu B KpryKoBO-Ki1yboBOoMy cyT/io0i BiZiOyBarOTbCA OJHOMOMEHTHO B TPhOX
TJIOIIVHAX, IO TIATBep/pKYyeThcsi poboTamu Oarathox aBTOpiB (Gregory, 1986;
Charles et al., 1985, Swaim, 1972; Shales et al., 2010).

Ta3 TBapvH € He TiJIbKA HEeBiJ€EMHOK0 YaCTMHOK OMOPHO-PYXOBOrO ariapary,
BUKOHYIOUM OTOPHY i 3aXMCHY (YHKI[il0, a ¥ Bifiirpae Ba)K/JMBY pOJib Yy TIpoIiieci
BiITBOPDEHHS — y CaMOK BIH C/Iy)XXUTb KICTKOBOIO OCHOBOI POJOBUX LIJIAXIB

(Walker, 1981; Poljancev &Podbereznyj, 2001).



Ilepenik namoao2iuHuX cmawie, Wo 3ycmpiuarombcs 8 OiAsiHYi masy y cobakx.
3a JaHWMM JliTepaTypy B 1[id JiSHLI MarOTh MiCLje TaKi NaTOJIOTiYHI CTaHU: BUBUX
KYJIBIIIOBOTO CYIJ/IOOY, AMCIUIA3isi Ky/bIIOBOTO Cyryio0y, xBopoba Jlerra—KanbBe—
[Tepreca, mepenomi Kay6oBoi, cigjHMUOl, T06KOBOI KiCTOK, pPO3XO/KEeHHsI Ta30BOT0
cumdizy, Heuponarii BHAC/IIJOK VIIKO/)KEHHS HepBIiB Ta30BOl KIiHL[IBKH,
MikxpeO1[eBi T'prKi KayJaabHOI YaCTUHU TIOTIEPeKOBOro Biamimy. Big Bcix mmx
naToJsioriii HeoOXifHO JedepeHIliFoBaTH CAKpO-iMiajbHy HecTabilbHiCh, OCKIBKH B
psiZii BUITAJKiB TX K/IiHIUHI MPOSIBU MOXKYTh OyTH cX0Xi. [TpruriHa BUHUKHEHHS JAHOI
TaToJIOTil 3a3BHWYaii TpPaBMaTHYHOI'O XapaKTepy, ajie iHOAI TOpPMOHa/ILHOTO, abo
BHAC/Ii/JOK MOPYILUEeHHSI PO3BUTKY TBapyvHU. Uepe3 1je [0 AiarHOCTUKH L€l MaTo/Ioril
Tpeba MiIX0IUTH KOMILJIEKCHO.

Cxema OiaeHocmuku X80pob  Kpudtog8o-kaybogoeo cyenoby. Ilig wac
JiarHOCTUKK HeoOXigHO 3Ba’kaTh Ha JiesKi (hakTOpH: MOpPoJa, CTaTh, BiK. OCKiIbKH,
HaMpUK/IaJ, KO AOC/i/PKyBaHa cobaka caMKa, MOXKYThb BUSIBUTUCH AesiKi MOpdo-
(yHKLIOHa/IBHI BiIMiHHOCTI.

[lepenrnosiorosi 3miHH, 1[0 BUHUKAKOTH B Tasi, IOJATalOTh B PO3IYLLUYBaHHI 1
po3ciabneHHi Ta30BUX 3B'A30K i MapaBariHajbHOI K/IITKOBUHH. IIpM 1[bOMY Ta30Bi
3B'I3KM CTAlOTh OifbIIl 3/aTHUMH [0 PO3TATYBAHHS, 1[0 CIPHSE 30iMbIIeHHIO
MPOCBIiTY Ta3y mij uyac mosoriB. KpwkoBo-0yrpoBi 3B's3ku (lig. sacrotuberale), B
pe3ysibTaTi HabyxaHHsI i PO3M'SIKIIIEHHsSI BTpaualOTh KOHTYPHICTh i MPOTHMHAIOTHCH,
BHAC/Ti/IOK UOTO0 YTBOPIOIOTHCSI SICKPAaBO BUPa)KeHi KPW)KOBO-CiJHUUHI 3ar/u0/IeHHS.
3B'I3KOBHI amapar, 1o (pikcye KpKoBY i KTyOOBY KiCTKH, TaKOXK pO3CIa0b/IA€ThCA, i
KPW)KOBa KiCTKa HaOyBae nesikoi pyxivBOCTi. Bci 1i 3MiHM Ta3ly BUHHMKaKOTh B
pe3yJ/bTaTi 3acTikiHOI rinepemii i mifBUILeHOI TiAPOGdIIBHOCTI CrOMy4YHOI TKaHUHU
JJISHKY Ta3y. ICTOTHWY BIUIMB Ha Li MPOLIECM MalOTh TOPMOHU SIEYHUKIB i TI/IaLleHTH,
30kpema pesiakcuH (Whittick, 1974; Walker, 1981; Krasnov, 2012).

Takoxk cytiy MaTh Ha yBa3i mopoHi ocobmmBocTi. Tak SKI[O 3BepHYTH yBary
Ha TUIOITY KOHTAKTY BYIIIKOTO/1iOHOI MOBepXHi i3 KpM)KOBOIO KiCTKOIO Ta BpaxyBaTH
Bary TBapyHU TO BUSIBUMO, IT[0 y TBapHH i3 MEHIIIOI Macoo Tiia roira bisbiia, a

OT)Ke PU3WK BUHMKHeHHs HecTabisbHOCTi MeHimii (Breit & Kiinzel, 2001). Ane y



pobounx cobak cepe/iHiX Ta BeJIMKUX MOPij Oi/bill pO3BUHEHi M’s13U Ta30BOTO TIOSICY,
III0 B CBOIO YEpPry YTBOPIOE AOJATKOBY crabimizarfito cyryoby. Otke HaHOi/IbII
CXWIbHI [0 BUHUKHEHHS HecTabiIbHOCTI KPH)KOBO-K/IyOOBOTO Cyryio0y cobaku
BEJIMKUX T0PiJ 13 HKHOIO CTaTyporo.

BopHouac cobaku y SIKMX BUSB/IEHO TI€PeXiJHUM IT0TIepPeKOBO-KPKOBUH
xpebelib, 10 camMo 1o cobi SBJSETLCS TATOJIOTiE0 PO3BUTKY, BiMiUa€ThCS MeEHIIA
CXUJIbHICTh /10 HeCcTabi/IbHOCTI KPYXKOBO-KIyOOBOTO Cyryio0y HiX y cobak poboumx
nopif (Komsta, tojszczyk-Szczepaniak & Debiak, 2015).

3BaKatouM Ha BCi 0COO/JMBOCTI BUHUKHEHHSI Ta TMPOTIKaHHS I1aTOJOrii,
OCHOBHUM METO/IOM [iaTHOCTUKUA HecTabi/IbHOCTI KpWKOBO-K/1yboBoro cyryioby €
peHTreHorpadisi, agke 3aBAsSKU i MM MOK€MO He TilbKU [iarHOCTYBaTH BiKe
iCHyIOUy Ta MpOrpecyrouy TaToJorito, a ¥ BUSBUTH WMOBIPHI JlereHepaTHBHI 3MiHU Y
Cyrio0i, sKi B MaiilbyTHbOMY MOXXYTb TIPU3BECTH [I0 HeCTabi/IbHOCTi.

[lnsi peHTreHorpadii MmaTo/oriuHol [i/ISTHKYA 3a3BHWYall [JOCTaTHbO BUKJIAJKU
TBapMHU Yy [BOX TMPOEKLisiX: BEHTPOJOpPCa/lbHIA Ta JaTepoMefianbHil, 3
yPaxyBaHHSIM CTOPOHU yPaKeHOI AUISHKWA. B THX BHUIaAKax KOJIA CIOCTepiraeTbCs
JIBOCTOPOHHS HecTabiNMbHICTh CaKpO-i/liaJIbkHOTO cyrno0y, HeoOxigHa
narepomefiianbHa Mpoekiiss o06ox cTopiH. Ile HeobxigHO A TMOJAMBIIOTO
TJIaHYBaHHS OTIePATUBHOIO BTPYYaHHS.

Kpim Toro icHyroTh crieliasizoBaHi CriocoOM BUKOHAHHSI PEHTIeHOJIOTiUHUX
JocrimkeHb. Harpukiaz, Ha OCHOBI peHTreHorpamMmMetpii Taza KpacHoBum B.B. O0yB
po3pobsiennii  crmoci® ~ paHHBOI  [iarHOCTMKKM ~ WMOBIipHOCTI  PO3BUTKY
MOCTTPaBMaTUUHUX 3MiH B KPXKOBO-K/1yboBOMYy cyr/i06i y cobak. [jist iiboro cobaky
YK/JIa[aloTh HA JKUBIT 1| BUKOHYIOTh DEHTI€HOrpaMy Ta3y B [OPCO-BEHTPaIbHOI
TIPOEKIIii, TIC/IS YOTro 3HAXOASTh IIMPHUHY CYIJIOOOBOI I[iMMHK B KpaHiaTbHOMY
Bigzini cyrnoby, i BemMuuHy BifCTaHi Bifi cepefuHHOI JIiHIT KPW)KOBOI KiCTKM 10
KpaHiasibHOro kKparo 1i kpwia. [loTiM po3paxoByrOTb IiHAEKC iX BIJHOCHUH.
[TepeBuilleHHs1 3HAuUeHHsl iHJIEKCY KOHTPYEHTHOCTI KPH>KOBO-KiayboBoro cyriyoba
binpiie 0,06 € TMPOrHOCTUUHUM TeCTOM WMOBIDHOCTI DO3BUTKY B HBOMY

noctrpaBMatTuuHuX 3MiH (Krasnov, 2012). TakuM 4MHOM, [OTIOBHUBILH 1€l MeTO[ €



MOX/IMBICTH ~ PO3POOMTH  UiTKUM  aJrOPUTM  IiarHOCTUYHMX  3aXOfiB s
JiarHOCTYBaHHS CTYTIeHI0 HeCTabi/TbHOCTI KPMXKOBO-K/TyO0BOTO Cyrio0y, 1110 B CBOIO
yepry HeoOXxifHO /151 (hOopMyBaHHSI TAaKTWKM JIiKyBaHHs JaHOi TaToJsiorii. B cBoro
yepry [0 LbOro MOTPiOHO MiAXOJWUTH KOMIUIEKCHO, 3 ypaxXyBaHHSM pe3yJbTaTiB
KJIiHIUHOTO OT/IsiAy, peHTreHorpadii, nesbBioMeTpii Ta roHeOMeTpil.

[Tig yac BUKOHAHHS PEHTTeHOCKOIII MOXX/IMBE BH3HAUeHHS HOpPMa/bHOI Ta
MaTOJIOTiYHOI PYXJIMBOCTI B KPY)KOBO-KIyOOBOMY CyrJio0i, 1110 /la€ 3MOTy TIOE€AHATH
PEHTTeHOo/IoriuHi Ta 6ioMexaHiuHi JOCTiHKeHHS.

Komrr’totepHa Tomorpadist Moke JaT Oifblil JleTanbHe ySIBAEHHS PO CTYITiHb
ypakeHHsI Kp>KOBO-Kiny6oBoro cyrino0y (Carnevale et al., 2019). Ane gaHuii MeTos
CKJIaJiHillle peasi3yBaTH, yepe3 HeBe/MKY KiJbKiCTb BeTepuUHapHUX ToMorpadiB B
Hallil KpaiHi.

ITpoBeneni Gregory, 1986 6iomexaHiuHi mocstipKeHHsT Ta3y cobak IOKasau,
1[0 CepefiHik 00cAT pyXiB B KPW>KOBO-K/TyOOBOMY Cyrio0i B cariTa/bHiM TIOMIWHI
cTaHOBUB 7° (4—13°), cepeiHd aMILIiTyia 3rMHaHHS cTaHoBWaa 3° (16°), a cepefHs
aMIUTiTyZia po3rvuHaHHs — 4° (2—7°). [Ipy 1poMy [jaHi TTIOKa3HWKU He 3a/ieXXald Bifl
BIKY 1 CTaTi TBapuH.

[Ticnss  po3puBYy KPW)KOBO-K/IyOOBOTO Cyrjio0y cepefdiii obcar pyxiB
30inpmmBes Ha 0,5-1,5°. BiggineHHs BeHTpasbHOI KPHXKOBO-KITyOOBOI 3B’SI3KU
TIpU3BeJIo /10 Iie Oinbioro 36i/bllleHHsT cepeIHbOro 0bcary pyxiB Ha 2,75-5,75 °.
[Tpu moIKOAKeHHi JopcabHOI KPHXKOBO-KTy0OBOI 3B’S13KH, Y BCiX CITOCTepeXeHHSIX
Bi/|3Hauasacs eK3apTUKYJISLisi KPUXKOBOI KiCTKH.

IcHye TipssMuii 3B’SI30K MK CTyIeHeM HecTabiIbHOCTi KPW>KOBO-KTyOOBOTO
cyrnio0y Ta K/IiHIUHUM TposiBaMu Lii€l marosiorii. Ba/IMBUMM € HamnpsMKA Ta
CTYTIeHb 3CyBY KayOOBOI KiCTKH TI0 BiZJHOIIIEHHIO /10 KPHyKOBOi. TakuM UMHOM, TIpH
MmiHiManpHOMY 3cyBi (0,5°) Ta Tpu A00Ope pPO3BHMHEHMX M’s3aX Ta30BOTO TIOSICY
cobaky, MM MOXXEMO He CIIOCTepiraTH K/IiHIYHHUX IIPOSIBiB TpaBMH, 3a YMOBH
BiJICYTHOCTi ycKnafHeHb. Ta B CBOIO uepry mnpu 30i/bllIeHHi aMIUTiTyAu PO3THHaHHS
cyrno0y Oinbiiie Hi’k Ha 1,5° criocTepiraeTbCsi ABHUM HEBPOJIOTiUHUN JedilluT Ta

HaBiTb CHUHJPOM immiacy. Y TMepIIoMy BWMAAKYy JOCTaTHRO Oyze IpOBeCTH



KOHCepBaTHBHe JIiKyBaHHS, B TOM 4YaC sK APYTMM BUIAZOK TOTpeOye HeraiiHOTO
XipypriuHOro JiikyBaHHs.

Memoou niKyeaHHsi X80pob Kpudtcoeo-kKayb6o8oeo cyznoby. Ilpu riaHyBaHHi
xipypriyHoro BTpy4YaHHs1 HeOOXiJHO 3Ba)kaTW Ha HaMpsMOK 3CyBY KIyOOBOI KiCTKU
IO BiJJHOIIIEHHIO [0 KPWKOBOi. Biz 1jporo Oy/e 3ane)XuTu MaHyajbHe BUCTaBJIeHHS
perno3uiiii KiCTOoK 3 iX nozanbiior dikcalli€eto.

Y pobori (Singh, et al., 2016) O6y/0 1poBe1eHO MOPiBHSABHE JOC/TiKEHHS TBOX
MeTO/[iB XipypriuHoro goctymy Tmpu ¢ikcaiii KayboBoi KiCTKM [0 KpHXKOBOI
CTMOHTi03HUMM TBUHTaMU. O6paHMMU JOCTyNaMU BUCTYTIAMM 0pCOJiaTepaJvHuN Ta
BEHTPOJIOTepa/IbHUN. [laHe JOC/ipKeHHSI T0Kas3aao, 0 K/IHYOBUM (PaKTOPOM,
TTPO/IEMOHCTPOBAHNUM Yy MiATPUMIIi CcTabibHOCTI TBUHTA i (pikcariii, Oy/10 rTpaBUIbEHE
pO3MillleHHs T'BMHTA B CaKpa/JbHOMY Tijli, He3a/ie)XHO BiJ XipypriyHoro MiAXozny.
Xoua fopconarepaabHUM JOCTYIT BUSBUBCA €10 MeHII TPaBMaTUYHUM.

Takoxx Loic et al., 2018 onucanu ManoiHBa3iiHUM XipypriuHuMi MeToj
mikBigamii  HecTabi/BHOCTI  KPWXKOBO-K/yOOBOro  Cyrno0y i3 BUKOPUCTaHHSM
crerfiaibHOTO ObOsafHaHHsa Sacroiliac Luxation Instrument System (SILIS ™),
Manuii MeTo/ € IiCHO MeHIII TpaBMaTUUHKM, ajie BoJHOYAC MoTpebye crerfialbHOro
o0JiaZiHaHHS Ta HABUYOK TIPAL[IOBATH i3 HUM.

o MetofiB /iKyBaHHS HeCTabi/IbHOCTI CaKpo-ilasbHOrO Cyryiody Mo)KHa
Bi[HECTM YaCTKOBY imoO0ini3aljito TBapuHH, SIK TMpaBW/O LIISIXOM yTpPUMaHHA 1i y
KJITI[i TepMiHOM He MeHIle 6 THKHIB, 3He0OFOBAa/IbHY Ta MPOTU3ara/ibHy Teparlito.
B pesikvx BUMaikax Moske OyTH [IOL[i/IbHOI0 BUKOPUCTAHHS e/1eKTPOaKymyHKTYDPH.

BucHoBku

1) HecrtabinbHiCTh cakpo-iliasbHOTO Cyr/I00y € JOCHTH PO3TMOBCHO/IPKEHOIO
T1aTOJIOTir0 cepesl cOOAK pi3HUX MOPif, BiKy Ta cTari.

2) HeoOxigHa po3poOKa UiTKOI TAaKTUKU [iarHOCTUKK Ta JKyBaHHS ZJaHOI
TaToJIOri1, OCKIJIbLKA BOHA HEeJOCTaTHHO BUBUEHaA .

3) YcmiuiHe iKyBaHHSI HeJOCTaTHOCTI KPMKOBO-KIyOOBOro Cyrio0y HOCHUTH

Be/IMKe 3HaUeHHs [J1s TT0/Ia/IbIIIOro A0Opo0yTy TBapHUHH, OCKIBKH 1[eid TTaTOI0TiUHUMA



CTaH BIUIMBAE Ha PeNpoAyKTHBHI 3/JaTHOCTiI TBApUHU, Ha il MOXK/IUBICTb BUTPUMYBATU
¢bi3ruHi HaBaHTa)KeHHS, a B [IesIKUX BUMAJKaXx i Ha 3arajibHy SIKiCTb )KUTTSI.
ITepcnekmugu nodaabwiux 0ocnioxceHb. Ilomanblii  AOCHiMKeHHST OYAyTh
TMOB’si3aHi 3 po3pOOKOI0 KOMIIJIEKCHOTO MeTOAY JiKyBaHHsI cobaK 3 HeCTabi/lbHICTIO
CaKpo-isiasibHOro Cyra00y i3 3aCTOCYBaHHSM MaTOTeHETUYHUX MeTO/IiB JTiKyBaHHSI.
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2.11 TIlopiBHs/IbHA XapaKTepuCTHKa e(eKTUBHOCTI JBOX MeTO/jiB
cTabitizanii KpwKoBO-K/Iy00BOTrO0 Cyr/io0y y codak

AxkTtyanbHicTh Temu. KpwkoBo-kinyoosuii cyrnod (KKC) 3aiticHioe 3’etHaHHS
Ta30BOTO TIOSICY i3 Ty/nyOoM. BiH yTBODIOETHCS TOKPUTUMU XPSIEM CYT/I000BUMU
BYIIIKOTIO/IIOHMMY TIOBEpXHSIMH, K/IyOOBUMH KicTKamu Ta. Cyriob6oBa Karicysia
By3bKa Ta yKpiruieHa 3B’si3kamy. Haz cyryiobom TpoxofsiTh AOpCaibHI KPHXKOBO-
KayOOBi 3B’A3KW. Y BeHTpaibHiM CTiHII Cyr/i060BOI KariCy/aud 3HAaXOJSThCS
BeHTpPa/IbHi KPU)KOBO-K/IyOOBi 3B’s13KH, a MK ropboM KiyOoBOI KiCTKA Ta KpUIOM
KpI>Ka MPOXO/SITh BOJIOKHUCTO-XPSIIIOBI Mi>KKiCTKOBi KpH>KOBO-K/TyOOBi 3B’s13KH. Bci

LI CTPYKTYpH [AO3BOJISIFOTH TlepefaBaTy TACJIOBI 3yCWLIA Bif, Ta30BUX KIHL[IBOK [0



Ty/lyba Maibke 6e3 BTpaT, TI/IbLKM 3 HeBe/HMKOI amopTu3ariiero (Joseph et al. 2006;
Johnson, 2014).

BuBuX KpmKOBO-K/TyOOBOTro Cyryiio0y — JOCHTH YacTa TpaBMa cepej ApiOHMX
JIOMalllHiX TBapWH, 4YacTillle 3a Bce Il Bi0YBa€TbCSI BHAC/IJOK JOPOXKHBO-
TPAHCIIOPTHUX TIPUrofi. Xoua KOHCEepBAaTHBHE JIiKyBaHHS MO)Ke OyTH TOKa3aHO B
JesTKAX TaKUX BUIA/KaX, 3a3BUuail OibIIiCTb TBAPUH 3 TaKWMH SIBUIIIAMU TTOTpeOye
XipypriyHoro JjikyBaHHS.

3arajioM KOHCepBaTMBHe JIIKYBaHHS [a€ MOJJIMBICTb [OCATTU HeIoraHux
pe3ynbTaTiB uile 3a He3HauHOi HecTabisbHOcTi KKC i3 MiHiManbHUM 3CyBOM
K1yboBOoi KIiCTKM Ta OJHOCTOPOHHIM VIIIKO/KeHHSIM. B iHImmMX Bumagkax
KOHCepBaTUBHeE JIIKYyBaHHS JOMYCTUMO TUIBKU MPU 0 XIPYPriyHOIO BTPyYaHHS.

B fedkux onucaHuX TeXHiKax XipypriuHoi (pikcarii 3a JOMOMOror CTATyHUYOro
I'BUHTA OCHOBHOIO BHMOTOIO [0 ONTUMAaJbHOI pero3wiiii cyrioba € mopcaibHii
JOCTYII Ta IHTerpaljisi TBUHTa He MeHlle HiXK Ha 60 % BiJ IIMPUHU KPUXKOBOI KiCTKH
raLji€HTa.

AHaJti3 ocTaHHIX A0CTIHKeHb i myOsikamii. Tpaauiiinuii MeTog, dikcariii, i3
BiJIKDUTOIO PEITO3UIIi€I0 Ta BHYTPIIIHBOIO (hiKcalliero 3a3BUYaii oTpedye BeTMKOTO
po3ciueHHS M’SIKMX TKaHWH Ta BiATATYBaHHS KpwWia K/IyOOBOI KiCTKHM AJis MPSIMOI
Bi3yasizallii KprykoBO-K/1yb0oBOTO Cyrioba i MofaibIioro po3MilleHHs1 rBUHTA. s
TIPaBU/ILHOTO PO3MillleHHsI TBUHTA Oy/d OMMcaHi aHATOMiUHiI OPiEHTHPU B [iISHIL
KpkoBoi KicTku Ta Kiayb6oeoi (DeCamp & Braden, 1985). Ane 3a HasiBHOCTi
CYMyTHiX TpaBM [iIAHKW Ta3y iAeHTU(diKallis LMX OpieHTUPIB Moxe OyTH
3aTpy/HeHa uy B3arajai HeMok/ivBa. KpiM TOro y marji€HTiB 3 Be/IMKOK MacoOlo Tina
abo i3 OKUpiHHAM I 3aZlaua 3HAUHO YCK/IAJHSETHCS, 1[0 B CBOK Uepry MoxKe
TPU3BECTU [0 HEeBIPHO BCTAHOBJIEHMX TBUHTIB BHACIIZOK YOr0 MOXYTh
TPaBMyBaTUCSl KOPiHL[i CHMHHOMO3KOBHX HepBiB Ta cauda equina mpu MOTpParvisiHHI
T'BUHTA 7I0 CIIMHO-MO3KOBOTO KaHasy, 110 B CBOIO Yepry Moyke BUK/IMKaTH 0inb Ta
HebakaHi cymnyTHi HeBpoJoriuHi siBuija (Cher et al.,, 2016; DeCamp et al., 2016).
Tako)X BHAC/iJOK ZOCHTh TPAaBMAaTHMUHOTO Ta BEIMKOrO 3a 00’eMOM XipypriuHoro

JOCTYITy PU3HK iH(MIKyBaHHSI OMEpOBAaHHUX TKAaHWH 30iMbINYETHCSA, i TAKUM YMHOM



nicasionepaliiHuk Tiepioy; 3aiiMae Oinbimii TpoMi>kok vacy (DeCamp & Braden,
1985; Burger et al., 2005).

s 3HDKeHHS mic/isionepaniiHuX PU3UKIB Ta 3MEHIIIeHHS] TDaBMYBaHHS M’ SIKMX
TKAHWH Yy BeTepHMHAapHii MeJWLIVHI BOPOBaJyKEHO METOAMKY JiKyBaHHS, fKa €
CTaHJAapTOM  JIiKyBaHHSI ~ HeCTabi/IbLHOCTI  KPM>KOBO-K/TyOOBOTO cyrnooy
TPaBMaTUYHOI'O XapakTepy B rymaHHii MeauiuHi (Sciulli et al., 2007; Smith et al.,
2013; Ledonio et al., 2014; Lindsey et al.,, 2014). CyTb 1]bOro MeTO/ly TOJSITA€ y
3aCTOCYBaHHI iHTpaoriepaljiiiHoi peHTTeHOCKOTIil 3 MeTor0 3abe3meueHHs Bi3yasti3ariil
MOCTAaHOBKM IMIUIaHTy. JlOC/iP)KeHHs MpPOBeJeHI Ha JIIOASAX TOKa3aau, 10 JaHUM
MeTO/| JiKyBaHHS Ja€ 3MOry 0e3reuHO BCTAaHOBUTHM TBWHT Ta JOCATTH Kpaioi
dikcariii cyrio0y, 1[0 B CBOIO Uepry 3HM)KYE BipOTiHICTb BiATOPrHeHHsS iMIIaHTY
(Baskin et al., 2004; Sciulli et al., 2007; Smith et al., 2013; Ledonio et al., 2014;
Heiney et al., 2015). Tako)X 3acTOoCyBaHHsSI PEHTI'€HOCKOITii MMi/i yac orepaTUBHOTO
JiKyBaHHS XBOPOO KpM)XOBO-K/IyOoBOro cyryioba omucadi y cobak (Tonks et al.,
2008). B pe3yabTaTi LUX AOCTIpKEHb JOCATHYTO BUCHOBKY, 1110 3aKpUTa Pero3ullis
TTii peHTTeHOCKOITIYHUM HarsiioM i (ikcailisi BUBUXy KpHWKOBO-KIyOoBOro cyrioba
3a JONOMOTI' 00 TBUHTA 03BOJISIE BIIHOBUTH F'e€OMETPII0 Ta PpO3MipU Ta30BOI'O KaHaJly,
1[ed MeTOJ, MO)KHa PO3IJ/ISilaTH SIK albTePHAaTHMBY BiIKDUTOMY METOJy JIiKyBaHHS.
[ToTeH1jiliHa MepeBara 3aKpUTOr0 MeTO/Y MOJIAra€ B TOMY, 1110 BiH MOXXe MiJBUIIIUTH
TOUHICTb BBe/leHHs (DiKCyrO4oro imriiaHTa, TUM CaMUM 3a0e3MeunTv ONTUMaJIbHY
opi€HTallit0 TBUHTA Y Tijli KprykKoBoi KicTku (Tonetti et al., 1998; Pieske et al., 2015;
Wang et al., 2015). 3arobiraHHsi HeHABMUCHOT'O TIOpYIIeHHsT XpebeTHOro KaHa/ly Ta
ChOMOTO TIOTIEPEKOBOTO i TIEPIIIOr0 KPWYKOBOTO MDKXPEOeTHOro AMCKY MOXKe TaKOK
3HU3UTU TIiC/sIOTIepaLiiiHi ycknagHeHHsT Ta Oinb. [lle ogHUM Bak/iBUM (haKTOPOM
repeBary 3aKpUTOr0 METO/Y HaJl BiIKPUTHM € Te, 1110 BiH BUK/IIOUYAE HEOOXigHICTh
auccekwii M’ gkux TkaHuH (Lee et al., 2007). Bca nponeaypa, BK/IOUarOud MaHeBpU
Perno3uiiii Ta BCTAHOBJIEHHS iMITJIaHTY TIOTpe0ye MiHiMa/JbHOTO PO3CiueHHS M’ SIKMX
TKaHuH. Crioci6 orepaTUBHOTO BTPYYaHHS XapakTepu3yeTbCsd THUM, 1O
3[[iiCHIOETRCS JIaTepaibHAN JOCTYTI 0 Tisla KyOOBOi KiCTKH, PO3CiKaeThCS IIKipa Ta

TMiAIKipHa >KMPOBa K/IITKOBWHA Y TIPOEKIii KiyOoBoi KicTku. IIInssxoMm moeqHaHHS



TYIOi Ta TOCTPOI TperapoBKW TKAHWH Bi3yasi3yrOTbCS CIJHUYHI M A34 Ta IX
BeHTpa/ibHUI Kpai. [Ipenapyrouu cifiHuUHI M’sI3U Bij Ky00OBOI KiCTKM y KpaHiabHil
YaCTUHI MICLb TIPUKPITUIEHHS, BOHU 3MIL[yIOTbCS [JOPCa/JbHO, I TakKMM YWHOM
Bi3yasisyeTbcs KiayOoBa KiCTKa, TC/si UOTO BCTAaHOBJIIOETHCS paHOPO3IIMPIOBAY, B
pe3y/ibTaTi uoro 3abe3rneuyeThCs AOCTYII A0 ii aTepanbHOi oBepxHi (Déjardin et al.,
2016). Takox 1iei MeToZ, € eKOHOMiUHO BUTiAHUM (Zygourakis & Kahn, 2015).

Meta po6oTu. Br3Haunty KiiHiuHy e)eKTUBHICTh 3aCTOCYBaHHS JBOX METOZIB
octeocuHTe3y 3a HectabinbHOCTi KKC y cobak.

3aB/aHHS OCTiKeHHs: copmMyBaTH /Bi rpynu cobak 3 HectabinbHicTIO KKC
Ki 10TpebyIOTh OTMepaTUBHOTO JIiKyBaHHs, BUKOHAaTU OCT@OCHHTE3 B KOHTDPOJbHIN
rpyni  BiJKDUTHM METOAOM, B [OC/HIJHIA — 3aKpUTUM i3 3aCTOCYBaHHSIM
KaHy/IbOBaHOTO TBHWHTA 1 IHTpaomepaliiitHUM KOHTpPOJIEM 3a JOIMOMOTrOI0
peHTreHorpadii, mMopiBHATH eheKTUBHICTh ABOX METO/iB JIiKyBaHHS Ha OCHOBI
KJ/IIHIYHUX [TOKa3HUKIB.

Martepian i meToau gociimkenb. [JocimkeHHs mpoBoauau Ha 10 cobakax i3
BUTIAZIKOBUM TPaBMAaTUUHUM ypakKeHHSIM KPW)KOBO-KyOoBoro cyr/io0y. TBapuHu
HaAXOJWIN [0 K/IHIKU BeTepuHapHOl MeJuliMHU «/[lickaBepi» M. [IHITpo, y Tiepiof,
2020-2022 pp. BinblicTs TBapUH OTpUManu aBToMoOinbHY TpaBmy — 50 % (n=5), 3
TBapvHU (N=3) BHACMIAOK MafiHb i3 BUCOTU — 30%, Ta 2 (n=2) TBapuHU uepe3
CTBOpDEHHSI TUM UM iHIIMM CriocoboM THUCKY Ha Ai/SHKY Ta3y (MafiHHS TpeaMeTiB,
abo inmoi TBapunn) — 20%.

TpaBMOBaHMX TBapUH PO3/iMWIM Ha KOHTPONbHY (n=5) Ta AociigHy (n=>5)
rpynd. /liarHo3 Ha HecTabiNbHICTE KPW)KOBO-KIyOOBOTO Cyryio0y cCTaBUIM Ha
TMiJCTaBl K/IIHIYHKUX O3HAaK Ta PEHTreHOJIOTIUHOrO [OC/iKeHHS, sIKe TPOBOJW/IU
pentreHanapatoM «General Electric Brivo XR285» Ta cucteMu zjisi KOMI'tOTepHOI
paaiorpadii Kodak DirectView CR 975.

Ha yac BUKOHaAHHSI OCTEOCHHTe3y aHecTe3iosoriude 3abe3rneueHHs CKIafaioch
i3 Takux TepriapariB: JeKCMeJuCOH — 5 MKI/Kr, ganai 0,5 Mkr/kr/rog (y SIKOCTi
npemeauKailii), penanis 0,2 mr/kr, npornodon iHAYKLisT 6 Mr/Kr, gani 2-3 MI/KT,

tenazon 6GomocHo (0,5 wr/kr) gami — (1,5 MI/KT) BHYTPIIITHbOBEHHO.



[TicnstonepariiiHO 3aCTOCOBYBA/IM BHYTPILLIHBOBEHHE Kparie/ibHe BBeAEHHS JIiJOKaiHy
B [1031 2 MI/KT TO[VHY.

KoHTpOJIbHY TpyIly CK/lajaiyd TBapMHU 3 aHAJIOTIUHUM YpakKeHHSIM KPHKOBO-
K/yboBoro cyrnoba, SsKUM MpoBoAuiach Gikcarlisi BiKpuTuM criocobom. JlocmigHy
TpyIy CK/IaZiaji TBapUHU i3 BHUBUXOM KPWKOBO-KIyOOBOTrO cyrioba, SKUM
ITPOBO/IM/IAack cTabisizariisi Ta dikcarjisi 3aKpUTUM CIIocob60M.

s nopiBHSIHHS e()eKTHBHOCTI [[BOX CIOCOOiB OIEepaTMBHOIO BTPyYaHHS B
JlaHOMY  [OCJI/PKeHHI TPOBOAWIM  OL{IHKY KJIIHIYHOTO CTaHy TBapuH B
Tnic/sionepaninHuK epiof] 3a TAKWMHM MOKa3HUKAMM: PO3MIpM Ta CTaH onepaljinHol
paHu, HaOpsIK TKaHWH, HAassBHICTb KYJIbraBOCTi Ta ii CTyreHs 3a IIKaJow artakcii. 3a
skoi: 0 6aniB — BificyTHiCTb aTakcii; 1 6am — aCMHXPOHHICTh pyXiB, Jie[ib TIOMiTHa
aTakcisg; 2 6amu — ciabka; 3 6anu — cepefiHilM CTyMiHB aTakcii; 4 Ganu — 3Ha4Ha
aTaKcis, ajie TBapyHa MOXKe 3HAXOJUTHUCS Y CTOSTUOMY TOJIOXKeHHi; 5 6asliB — cuibHa
aTaKCisl, TBApHMHA HE MOXKe CTOSITH, jiarae abo mazae (CmrocapeHko, 2018). Artakcito
nocmimpkyBamu Ha 3, 5, 7, 10, 14, 20 Ta 27 poOy micas mpoBefieHHS XipypriuHoi
dikcariii BuBuxy KKC.

IOns TBapuH 000X TpyI y Tic/asonepariiiHuil 1epiof; TPOBOAUBCS KYypC
aHTubOioTHKOTeparii nperapatom LledTpuakcon y mo3i 10 mMr/kr 2 pasu Ha [ieHb,
npotsiroM 10 gniB. OO6pobka mic/sioriepailiiHoOi paH{d TIPOBOAWIACh PO3YMHOM
XJI0OpreKceiuHy 2 pasy Ha JieHb IpoTAroM 14 nHis.

PesynbTaty JOCTiKeHb Ta iX oOroBopeHHs. KoHTposbHa rpyma. ®Pikcailis
TBapUHM HAa OMepaliiHOMYy CTOJIi 3[iMCHIOBA/JAacs Yy T[I0JIO)KeHHI Ha J>KUBOTI i3
BIATATHYTOIO Y KayJaJbHOMY HallpsSAMKY Ta30BOKO KIHI[IBKOIO 3 ypa)keHOI CTOPOHH.
Po3pi3 BUKOHYBa/M Haj, KpUIOM Kiay0oBOi KicTKu. Po3cikany mIKipy Ta MigmiKipHy
JKUPOBY KJIITKOBUHY, OpPi€HTHMpaMM Jisl TiasjbIallii Oy Kpuio KiayOoBoi KiCTKU Ta
OCTHUCTi BiZIpOCTKM KpWKOBOI KicTku. [ami BUALMSUIM KpWao KiayboBoOi KiCTKU Bif
M’SIKMX TKaHWH. I3 jlaTepa/sibHOI CTOPOHM BiAAIIS/IA BiJf HBOTO CTETHOBI M’SI3H, a 3
MeJiianbHOI CTOPOHM BijiciKanmu KiayboBo-KpwkoBui M’si3. Hani dikcyBanu KiyboBy
KICTKy KICTKOBMM 3aTWCKayeM, Ta 3aBJgKM MOMY MaHiNyaroBaau KicTkoro. Ilicims

BifiBeleHHs KayOoBOI KicTKM Bi3yamisyBasu OiuHy MOBEpXHIO Ta Cyrjiob0By



TIOBEPXHIO KPMJKOBOI KiCTKM. Y 1IiM TTIOBEpXHi BUCBEP//IIOBA/IA KaHal [Jis BBeJEHHS
I'BUHTA, ITiC/s 1[OTO OTBip BHUCBEPAIIOBAIM y KayOoBiM Kictii. [liameTp cBepzyia
SKUM BHCBEP/IJTFOBA/IA OTBip y Kay0OOBi KiCTI[i MaB JOPiBHIOBATH ZiaMeTPy I'BUHTA
KU TIoTlepeiHbO TiAiOpany A AaHoro mailieHTta. ITicas 1boro BBOJWIM uepe3
OTBip T'BUHT, i TAKUM UMHOM BiZITBOPIOBA/IM KOHTPYEHTHICTb KiCTOK cyrjio0y. [asti
TI0LLIaPOBO 3aKPUBAJ/IM XIPYPriuHy paHy.

HocnigHa rpyna. TBapuH K/jaiu Ha PEHTre€HOMPO30pUM CTi/, MOJIOXKEHHS Ha
60Ky, ypaXkeHOI0 CTOPOHOIO CyTr/i00a Aoropu. 3AiliCHIOBA/IN JlaTepaTbHUM AOCTYII 10
Tira KiyboBOi KiCTKM, pO3CiKalmM IMIKipy Ta MiAIKIpHY >KUPOBY K/IITKOBUHY Y
npoekifii kiyboBoi KicTku. Bi3dyanmidyBanu cigHWYHI M’S3M Ta 3HaXOAWIM iX
BeHTpa/IbHUM Kpail. [Ipernapyrouu cigauuHi M’ 5131 Bif KTyO0BOI KiCTKM y KpaHia/ibHil
YaCTHWHI MiCL[b MPUKPITUIEHHS, 3CYBa/IM 1X y AOPCAJIbHOMY HAamnpsiMKy, TaKUM UAHOM
Bi3yastidyBasmi KiyOOBYy KiCTKy, BCTAHOBJIFOBAJIM PAaHOPO3IIMPIOBAUY ¥ OTpPUMYBAIU
J0CTyTl 710 ii nmarepanbHOI ToBepxHi. ITicis Bisyasmisailii moBepxHi Kmy0OBOI KiCTKH
HeoOXifHO Oysi0 pos3rtamiyBatd il 10 BiJHOIIEHHIO [0 KpWKa Yy AaHATOMIUHO
KOPEKTHOMY TIO/IO’KeHHi. [/ bOr0 BCTaHOBJIIOBAIM UYepe3lIKipHO Ha CiTHWUUYHUU
Oyrop KiCTKOBHUI 3aTHCKau, KU BUKOHYBaB (DYHKI[iF0 MaHiIy/IaTopa, 3aBASKH YOMY
MOKHa OyJI0 BUKOHATU Dero3uliifo Kay0oBOi KicTKU. MaHimy/mowur CiHUYHOO
KiCTKOIO uepe3 IanK{d Ta KayOOBOIO KiCTKOI MaHyaJbHO HaJaBaM aHATOMIUHO
KODEKTHOTO TIOJIOXKeHHSI K/yOoBiM KicTi[i 10 BifjHOIIIeHHIO 10 KprkoBoi. ITif
PEHTTeHOCKOTIYHUM HarJisiJoM TPOBOAWIN uepe3 KAyOOBY KiCTKY y Tijio TepIioro
KpryKOBOro xpebrsi crmifro KipmiHepa, sika BHKOHYBaia (YHKI[iF0 THMUYaCOBOTO
¢dikcaTopa HampaB/sSOuoOi [ KaHY/JbOBaHOTO CBepJjia. 3a pe3y/bTaTaMu
PEHTreHOCKOIii y BEHTPOAOpCA/bHIM TMPOEKLil BHEBHIOBAIWCA Yy HaJiWHOCTI
PO3MIIlIeHHSI CMUI]i Ta KOHTPYEHTHOCTI TIOJIOXKEHHSI KiCTOK cyrio0y. [ljis 1[b0oro
MO>K/TMBUM BapiaHTOM € 3MiHa TOJIOKEHHS Tijla TBAapUHHU i3 OGOKOBOr0 Ha CIHMHY
(Burger et al.,, 2005). Ane Mu 3MiHIOBaIM TIOJIO)KEHHSI PEHTreHOCKoma [ijist
OTpUMaHHsI 300pa’keHHsI Y BEHTPO/IOPCa/IbHIM TIPOeKIlii, 3aBJsK1 UYOMY BUK/IIOUAIN
PU3MK 3CyBY iMIIaHTaty. SIKiro cyriob O0y/o crabifizoBaHO Ta po3TallyBaHHS CITULi

€ 3a/IOBUTbHUM, 3a JOIMOMOIOK KaHY/JbOBAaHOTO CBepZyjia poOWId OTBIp /st



BCTAHOBJIEHHSI (PIKCYIOUOro TBUHTA, MiC/IS YOro y TMiJArOTOBJIEHWM KaHa/l BBOAWIA
KaHY/IbOBaHUM Masieo/ISIpHUMA TBUHT Ta BTOPMHHO TPOBOAW/IN PEHTTEHOCKOMi Y
[IBOX T10JIOXKEHHSIX.

[Tpoliec 3aroeHHsl omepaliiHUX paH KOHTPOJIIOBa/IW, BpaxoBYyouu 06iosorito
PaHOBOTO TIPOI[eCYy, BJIACTUBOTO cCo0akaM, CTYITiHb BUPaKeHOCTi i TpWBaIOCTi
3aMa/JibHUX SIBUI Y [iSHI[I PaHH, TakuX, K HAOpsiKk Ta ekcygailis. KymbrapicTb
JOC/IIKYBa/IM 3a IIKA/I0K aTaKCil.

B micisiorniepariifiHuii 1iepiof cTaH paHH OLfiHIOBau Ha 2, 7, 10 Ta 14 noby mic/is
XipypriuHoro BTpyYaHHs. Y TBapuH KOHTPOJILHOI Tpymnu Ha 2 A00y crocrepiramu
TIOMIipHY MPUIYXJIiCTh TKAHWH HAaBKOJIO PaHM fIKa BUCTYMasa 3a Mexi By Ha 10-12
MM He3HauHy eKCy/allilf0 paHH, sKa NMPUMHHWIACh Ha 4 no0y, Ha 5 m00y Bigmiuamu
3MeHIlIeHHs] HaOpsKy HaBKoio paHu Jo 8-11 mm, Ha 7 g0o0y — 6-7 MM, IOBHe
3HUKHEeHHs ITic/siornepalfiiHoro HaOpsiKy —criocTtepiraiock Ha 14-16  meHb
TiC/IsI0nepaLiiHOrO JIiKyBaHHSI.

B mocnigHii rpymi Ha 2 m00y mic/ist orepariii crioctepirajyd iCTOTHO MeHIIWN
HaOpsSIK HABKOJIO paHH, H’K Y KOHTPOJBHMX TBapvuH — 5-7 MM, Ha 4 m00y BiH
CTaHOBUB 2-3 MM, Ta Ha 5-6 00y TmoBHicTIO 3HMKaB. EKCy/aillis He crioctepiranach 3
2-i mobw ic/ist MpoBeZieHHs orepaiiii.

Y KOHTpPOJILHOI I'pyIv Ha 3 100y criocTepiranach aTakcis 4 6aau Ha KiHI[iBKY 3i
CTOPOHM TIPOBEJIEHHSI OTNEePaTUBHOIO BTPYYaHHS — TBapMHA MOIJIa CTOSATH, aje Mif
yac pyxy Oyna TOMiTHa CyTTeBa KYy/braBicThb ab0 HEMOK/IMBICTb CTaBaTH Ha
ypakeHy KiHIiBKy. Ha 5 m00y criocrepiramu aTakcito 3 6anM, TBapUHU MOIJIA
CTOATH Ha 000X Ta30BMX KiHIJiBKax, Oropa Ha ypakeHy KiHI[iBKY Bif0yBasach, ame
Kynbranusi 30epexxeHe. 3 14 qobu aTakcito ctaHoBwuIa 2 6any, 3 20-1 106u 1 6arm, i Ha
27 noOy BoHa Oysia Maiike BiJICyTHS.

B mocnignil rpymi Ha 3 100y mic/s orepariil crioctepiranau aTakcito 3 6anu, 1o
BXXe B L|el mepiof, iCTOTHO BiZIPi3HS/IOCH BiJi aHA/IOTiYHMUX MOKA3HUKIB KOHTPOJIbHOT
rpynu. Ha 7 noby atakcis Oysa orjiHeHa Ha 2 6anu, a 3 14-i — 1 Gan, Ha 27 #oby
Mic/sonepaliiHOro  TMepioAy Ky/abraBOoCTi 'y TBapuMH [JOCAIAHOI Tpymyd  He

CIIOCTepirasiu.



B pesysibTaTi npoBefeHUX AOC/iIKeHb CIIOCTepiraeMo, L0 MU BAOCKOHA/IWIU
MeTO/, ONepaTUBHOTO BTPYYaHHS JOMOBHUBIIM WOrO0 BUKOPUCTAHHAM [/s (ikcaril
BHUBUXY KPWKOBO-K/IyOOBOro cyryiofy KaHy/JbOBAaHOTO Majieo/sipHOTO TBUHTA. Lle
[l03BOJISIE CYTTEBO IMiJABUIIUTH TOYHICTb BCTAHOBJ/IEHHS IMIUIAHTY Ta BUK/IIOUUTH
HWMOBipHiCTh Mirpailii TBUHTA ITi/] Yac ¢ikcailii KprKoBo-KayboBoro cyr/oba.

B  pe3ynbraTi  BAOCKOHA/IeHHA  XIPYPriuHOI  TeXHIKA  TOKPALLYETbCS
TnicasionepaliiHUM CTaH MaLlieHTa Ta MPUCKOPIOETHCS Mepiof, BiZHOB/IEHHS (PYHKLil
JIOKOMOTOPHOI'O ariapary i CKOpOUyeTbCs TePMiH JIIKyBaHHSI TBAPUHU. 3aCTOCYBaHHS
3alIpoONIOHOBAHOI0 MeTOZy Z03BOJIsiE 3HAYHO 3MEHIIMTHM YaC BUKOHAHHA oOriepariii,
1[0, B CBOK Uepry, 3MeHIIy€ BUATPATU Ha aHeCTe3i0JIOTiuHi TperapaTy i 3HWXKYeE
PU3MK Heba)kaHUX sIBUIL], TIOB’I3aHUX i3 BUKOHAHHSM aHecTe3il.

BucHoBku

1. 3akputuii Meto, (ikcarjii KpKOBO-K/1yboBOro cyrioba i3 BUKOPHCTaHHSIM
KaHy/IbOBAaHOTO TBUHTA TIifi PEHTIeHOCKOIIIYHUM Har/siioM € Oisibil ed)eKTHBHUM B
TIOPiBHSIHHI i3 BiJKPUTUM MeTOA0M (ikcariil.

2. 3aBASKM MasiOiHBa3sMBHOMY XipypriuHOMy [AOCTyIy, KMl He moTpebye
BEJIMKOI TpaBMaTH3allii M’AKWX TKaHWH, 30KpeMa M’s3iB, He MoTpebye PpO3TUHY
Karicy/im cyrmioba.

3. B pesynbrari 3acTOCYyBaHHSI 3aKpUTOTO MeETOAY OCTeOCHMHTe3y 3a
HecTabinbHOCTI KKC BifOyBaeTbcs IIBU/LLE BifIHOBJEHHsS CTaHy OpraHi3my sike
TIPOSIBJIIETHCSI MEHIITUM HaOpSIKOM paHH, IIBUAIIAM HOr0 3HUKHEHHSM, Ta MeHII
BUPa)KeHOI eKCyallier0. TakoK CroCTepiraeTbCsi MeHII BUPAKeHi MPOsIBU aTakCil y
TBapUH, SIKMM OyJI0 3aCTOCOBAHO 3aKPUTHI METO/] OCTEOCHHTE3Y, i LIBU/IINA TepMiH
OZly’KaHHSI.

4. 3aBAfKHA 3aCTOCYBAaHHIO 3aKPUTOTO0 MeTOAY JIIKYBaHHS [OCATA€TbCS MeHILa
TpaBMaTu3allisi TKaHWH, a PeHTreHOCKOIIisl [03BOJIsIE BU3HAUWTU TOYHI IapaMeTpu
dikcarjii KicToK cyrio0y B aHaTOMIUHO TMPaBUJILHOMY ITIOJIOXKEHHi Ta mpodisakTye
Mirparjito TBUHTa y CIIMHO-MO3KOBUM KaHan B KPWKOBOMY Biazini xpe6Ta, To6TO
VMMOBIPHICTb BUHUKHEHHS yCK/1aJJHEHb.
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2.12 Oco6muBOCTi peHTreHOrpagivyoro JoCTiyKeHHSI KPHKOBO-K/Iy00BOT0
cyrJi00y cobak

TpaBmu kpmwkoBo-KayboBoro cyrnody (KKC) y cobak uacTo BUHMKAIOThb Yy
HaCJTiZIOK mepesioMiB Ta3y i Ta30BOI KiHI[iBKU. [lepesioMy Ta3zy y cobaK CTaHOBJIATH
22-23% Bij 3arasbHOI KiJIbKOCTi TPaBMaTUUHUX ypa)keHb KiCTOK, Omm3pko 60% 3
sakux MpoTikatoTh 3 mepesoMoBuBuxoM (KKC). (Klainbart at al.,, 2018). B iHmmx
JocimkeHHsIX TBapuHU i3 HectabimbHicTIO KKC cranoBwm 21% Bif 3arambHOI
KiJIbKOCTi TBapWH 3 TPaBMaTUUHUM ypakeHHsIM KicTok Ta3dy. (Anderson & Coughlan,
1997). 3a kJiHIYHUM TIPOSIBOM HeCTabi/lIbHICTh KPW>KOBO-K/TyOOBOTrO Cyryiody mae
BEJIUKY CXOXICTb i3 HU3KOK OPTOINEJUYHUX Ta HEeBPOJTIUHMUX MaTOJIOTIH, TaKUX SIK
BUBHMX KYJBIIOBOTO Cyrjo0y, AuCIiia3isgs Ky/bIloBoro cyryioby, xBopoba Jlerra—
KanbBe—Ilepreca, mepenoMi Kay0oBOi, CifHHYOI, TOOKOBOI KiCTOK, PO3XOZPKEHHS
Ta30BOro cuM@i3y, HelipomnaTii BHaCIiOK YIIKOAKeHHsSI HepBiB Ta30BOI KiHIIiBKH,
Mi>kxpeO1]eBi T'pWKi KayJanbHOI YaCTHHH TIOTEPEeKOBOTO BiJiny, TOLIKOKEHHS
K1yboBo-T10miepekoBoro m’s3y. (Breur & Blevins, 1997). Takoxx HecTabimbHicTE KKC
4YaCTO BUCTYTA€ CyMyTHBOK TPAaBMOIO B HU3L| TPaBMaTUYHUX YPaKeHb KiCTOK Tasy.
(Lanz, 2002). [ns audepenriallii BCix 1UX matosoriii HeoOxizHa peHTreHorpadis.
3araibHOBM3HAHO, IO [iarHOCTUKAa 3MiH Cyrj000BOTO 3B’SI3Ky BCTAHOBJIIOETHCS

HalieeKTUBHIllle 3a paxyHOK 3BuyaikiHOi peHTreHorpadii. (Thrall, 2017).



PentreHorpadisi 3a/vIIa€TbCI OCHOBHHUM METO/OM [OCJi/PKeHHS KiCTOK Ta ix
3’¢/lHaHb HaBiTh y Haul yac. Lleil MeTo[ [[iarHOCTUKMU € JOCUTh iH(GOPMaTHBHUM Ta
JOCTYITHHAM [I71s1 3aCTOCYBaHHs y BeTepuHapHii MmeguiyHi. (Komsta et al., 2015). ITpu
MiJo3pl Ha TMOpYLIeHHS L{IJIICHOCTI KICTOK Ta3y [eplIoYeproBo MPOBOJATH
peHTreHorpadiuHe goctipKeHHs. B ToMy unc/i 1pu ypaskeHHi KPYPKOBO-K/TyOOBOTO
cyrno0y pi3Hoi eTtioJsiorii. 3a3BrUuaii IbOTO AOC/i/PKEHHS JOCTAaTHBO /I TIOCTAHOBKH
JliarHO3y Ta TIPOTHO3YBaHHS IOJAJBINOro craHy cyryiody tBapuaM. (Kasliwal &
Kasliwal, 2016). Takoxx peHTreHorpadis € HeoOXiZHUM 3ax0/[0M i TI0/|a/bIIIOTO
TJlaHyBaHHS xipypriuHoro JikyBaHHs. (Ocal et al., 2006). CyuacHe peHTTeHOJIOTiuHe
obmafHaHHs, B OUIBIIIOCTI BWMAAKIB, Z@a€ 3MOTY IIBHUAKO Ta $KICHO TPOBECTH
piarHoctTuky KKC 1ioctaBuUTHM [larHO3 Ta CIVIAHYBaTH IOJasblie JIIKyBaHHS
narjieHTa. /It 1[boro HeoOXiJHO pO3yMITH UiTKUI alrOpUTM [Iil y BUIJIAI METOZiB
BUK/IQIKMU TBapuHU i peHTreHorpadii Ta 3HaHHA TeXHOJIOTIYHOI CXeMu
pPeHTreHoJIoriuyHoro AociiikeHHs. (Jones et al., 2018). ly>ke BenuKe 3HaueHHsI MpU
PEHTTeHOJIOTIYHOMY JOC/Ii/PKeHHI Ma€ PO3MIllleHHsI Ha PeHTreHOJIOTIUHOMY CTOJIL
JocimKyBaHoi ginsgHKY TBapuHU. OTke moTpebye crielfudiuyHoi BUK/IAZKKA TBapyUH
1[eHTpa/IbHUM ab0 KyToBuM MeTogaMu. (Knaus et al., 2004).  AnbTepHaTUBHUM
METOZIOM ZIiarHOCTUKHU € KOMIT'FoTepHa ToMorpadisi, B psifii BUMaJKiB BOHa € Oifblil
iHpopmaTuBHOIO Ta foctoBipHOtO. (Carnevale et al., 2019). Takoxx Komm’toTepHa
Tomorpadisi fae 3mory BusiBUTA KyTd Haxwiy KKC Ta gudepeHLitoBaTd NMpUUKHY
6010 TBAPUHM B JiMSHIT KPH>KoBOI KicTku.(Saunders et al., 2013). Aste uepe3 6inblil
CK/Ia/[He  BUKOHAHHSI Ta KOINTOBHICTb I1[bOIO MeTO[y, peHTreHorpadisi goci €
METO/I0OM BHOOpPY /1iarHOCTUKU HeCTabiIbHOCTI KPH)KOBO-KITyOOBOTO CYTI00y.
Marepiam i MmeTou JocaipKkeHb JloCmipkeHHd  TpoOBOAWIM Ha  0asi
«KniHiko-/1iarHOCTUYHOTO 11eHTPY Gaky/ibTeTy BeTeprHapHOi MeauiuH [JJAEY»
TIPOTSATOM OZIHOTO pOKY. [ocsimkeHHs mpoBogumu Ha 20 cobakax pi3HOro BiKy cTaTi
Ta TOPOJAW, MPOBOAWIN PeHTreHorpadiro 3 MpUBOAY [iarHOCTMKH HecTabilbHOCTI
KPW>KOBO-KyboBoro cyrnoby. [nsi peHTreHorpacdii BUKOPUCTOBYBaIM KOMOiHallito
i3 penrteH arapaTta Triones tw-120 Ta uudpoBoro mnpuiiMaua Anbbha-4600. Bci

OTpUMaHi 3HIMKU 3HaxXoJAThcsl y 1LudpoBoMy dopmarti. TexHosoriuHa cxema sika



BUKOPUCTOBYBA/laCh /Il PEHTTeHIBCbKOTO [OCJi/PKeHHs HaBeJileHa Yy BUIJIsA/I

tabmi. (Ta6. 1) PEXKUMU POBOTU TW-102



PO3MIP ORTHOPEDICS
OB’EKTA (cm) KV — mAs
1 58— 1.6
2 58 — 2.0
3 60 — 2.0
4 62— 2.0
5 62— 2.5
6 62— 3.2
7 64 — 4.0
8 68 — 4.0
9 68 — 5.0
10 70 — 5.0
11 70 — 6.4
12 72 - 6.4
13 74 — 6.4
14 76 — 6.4
15 76 — 8.0
16 78 — 8.0
17 80 — 8.0
18 84 — 8.0
19 86 — 8.0
20 86 — 10.0
21 88— 10.0
22 88— 12.0
23 88— 13.0
24 90 — 13.0
25 92 -13.0




Tab. 1 (TexHosoriuHa cXeMa PeHTTeHOIOTiUHOTO TOC/TiIKeHHS)

st peHTreHorpadiyHoro AOC/iHKeHHSI KPW)KOBO-K/Tyb0BOTro Cyrioly
BUKOPHCTOBYBA/IM JleKi/bKa BapiaLjii BUK/IaIKU TBAPUHH :

BuraryBaHHs Ta30BUX KIHLIIBOK B KayZJa/lbHOMY HalpsMKY, i3 M’SIKUM
BUTSTYBAaHHSIM, TaKUM YMHOM KpW)XK Ta KIyOOBi KiCTKH TMO3HUIL[iOHYIOTHCS
MaibKe Tapase/bHO /0 PeHTTeHiBCHKOro IMpHiiMaua abo [0 peHTreHiBChKHX
Kacet. Lleli MeTO/, BUK/IaIK Ha3UBaKOTh «L[€HTPaTbHUM BUIOM.

ButsryBaHHs Ta30BUX KiHI[IBOK Kay/ajJbHO 3 OiNbIIMM HaTSITHEHHSIM
HDK y TIONepeJHbOMY MeTO[i, L0 TPU3BOAUTH 10 MaKCUMAaJIbHOTO HaXWly
KpIKa Ta KiyOOBHX KiCTOK I10 BiJHOIIIEHHIO /10 PEHTTeHiBChKOTO TIpHiiMada un
TJIIBKY, a TaKUd MeTOJ, Ha3MBalOTh «KYTOBUM».

[Ipu ypakeHHSIX KPUKOBO-KIyO0BOTO Cyrjio0y, y OLIBIIOCTI BUMAJKiB,
TBapuHa BifuyBae 6inb. (Walker, 1981). Uepe3 1ie He MOXKIMBO 3AiACHUTU
BUK/IQZIKy TaKUM UYWHOM, I1[00 OTpUMaTh MaKCHMajabHO iH(MOpMaTHBHE Ta
TOUHEe PeHTreH-300pakeHHs [I/Is1 OL[iHKU CTaHy KPWKOBO-KIyboBoro cyrsio0y.
OTXe peHTreHoJIOTiuHe [AOC/II)KeHHs CJIi, TIPOBOAWUTU 3 3aCTOCYyBaHHAM
CceJJaTUBHUX TIperapariB y/JbTPaKOPOTKOI [ii, TOMy B HallIUX AOC/IIKEeHHSIX
BUKOPHCTOBYBaBCs npenapaT «Pesakc 1%» fitoua pedoBrHa nMpomnodoJ, y 103i
6,5 MI/KT, Aj11 KOPOTKOYaCHOI Miopesiakcarjii Ta 3 MiHIMaJbHUM BIUIMBOM Ha
CepLeBO-CyJUHHY cucTeMy. B CBOIX AOC/IIIpKEHHSX MU 3aCTOCOByBaid M-
obpasHi moayiku rpu gociimkerHi KKC y BeHTpo-zopcanbHill IpoeKiiii.

s oriHroBaHHA cTaHy cyrjoboBoi wmjimman KKC  mpoBogumm
BHUMIpIOBaHHSI iHZEKCY BiJHOCHH, /i1 IIbOTO0 HeoOXifHO 3HAWTH CyT/I000BY
urinuHy KKC, BuMipsatu ii mupuny (A) Ta BUMIPSTH BeTMUMHY BifCTaHi Bif
cepeIMHHOI JTiHii KPM>KOBOI KiCTKHY [10 KpaHia/JbHOrOo Kpato il kpuia (B) . [Ticns
LIbOr0 PO3pPax0BYIOTh iHAEKC iX BigHOCHUH (A/B). (Puc. 3). (Krasnov, 2012).

Ane TIpy 1[bOMY BpaxOByBanu ToW (hakT, 1[0 30i/ibllleHHS iHAEKCY
KOHTDYEHTHOCTI MO)Ke OyTH 3yMOB/IEHO 3MiHOIO TOPMOHA/ILHOTO (HOHY

TBapuHU. Ha 11e HeoOXiHO 3BepTaTH yBaru IpH AiarHOCTUKUA CaMOK B TIEpiof,



BariTHOCTI, OCKIJIbKM TOPMOH pejlakCMH Ma€ 3[aTHICTb MiJBUILIYBaTU
e/IaCTUUHICTb 3B’SI30K Ta Karlcyn cyryiobiB. Yepe3 1o, Ha peHTreHorpami,
crnioctepiranu 36isbieHHst cyrio6ooi miman KKC.

Ilnsi  TIOCTAaHOBKM  JliarHO3y-HeCTabiNMbHICTE  KPHMKOBO-KITYyOOBOTO
Cyriio0y [JoCTaTHLO peHTreHorpadivyHOro AOCTiIKeHHS B BEHTPO-AOpCa/Hil
MpoeKLii ase [ MOJe/IOBaHHS I10JasbLIOr0 OMNepaTUBHOIO JIIKyBaHHSA
IIPOBO/IWJIM PEeHTreHorpaMy y OiuHil TTpoeKiii, /st OI[iHKA KPH)KOBOI KiCTKH,
30KpeMma ii TOBIIIMHU Ta KyOOoBOi KiCTKH, a came i1 ITUPUHHU.

[TpoBoauIM  peTesibHUM O/l CyrJioOOBUX ~ TOBEPXOHb  Ha
peHTreHorpaMax [Jig OLIHKM IX CTaHy, OCKUIBKM MPU OCTeOCKJ/epo3i Ta
OCTe0apTpUTL B TIeplly uepry ypaxyrTbCcd BOHM. IIpu octeockseposi
CIioCTepirasiocs TMiJBUILEHHS LIIJIbHOCTI KICTKOBUX TKAaHUH BHACJII0K
TIOTOBIT|eHHS] KOMITAKTHOI PeUOBUHM KPHYKOBOI Ta Kiy0oBoi KicTok. (Puc. 5)

OcTreoapTpuT BHU3HAYa/IM 3a TAaKUMK O3HAaKaMM Ha peHTreHorpami:
BTPaTOI KOHTYPY KiCTKU (A) Ta MOOJWHOKUMH [ISHKaMU 3 MiJABUILEHHSIM
pPeHTreHiBChKOI 1ibHOCTI (B). (Puc. 6)

ba3ytounch Ha OTpUMaHHI JaHHI CTaBW/IM JiarHO3 JOC/IiHAM cobOakam
Ta CKJI1a/la/id MOJa/bIIUM TI/IaH XipyPriyHOro 4 TepaneBTUYHOIO JIiIKyBaHHS.

Pesyabraru. /115 OLiHKM CTaHy M’ SIKUX TKAQHWH CyTTEBOI Pi3HULII MK
[IBOMa MeTOJaMM BUKJ/IA[KU LIeHTPaJbHUM BHJIOM Ta KYTOBMM He Mae€, a OCb
JJIsT OLIIHKM CTaHy CTPYKTYp cCaMe KpPWKOBO-K/1yboBOro cyrio0y Oisblie
MiJXOOUTh «KYTOBUM METOM», OCKUIbKM BiH [03BO/sIE€ OinbIl JeTalbHO
MpoaHasli3yBaTh CTaH CYrJ000BHX ITOBEPXOHb Ta pO3TallyBaHHS K/TyOOBHX
KICTOK T10 BITHOIIIEHHIO 10 KpH>Ka.

Buknagka TBapyvHM y TOJIOXKEHHI Ha CIMHI Ta i3 3ITHYTUMU Ta30BUMU
KiHI[iBKaM{ Y KOJTIHHOMY CyTJ100i € 6i/ibi1 KoM(OPTHOIO /IJisi TBAPUHM ajie Take
MOJIOKEHHSI He € iH()OpPMAaTUBHUM [Ji1 [OC/i[)KeHHS CTaHy KpH)KOBO-
KyboBoro cyryioby, ockinbku BifOyBaeTbcsi po3TsrHeHHs1 Karicyniu KKC Tta
yepe3 1ie MOXK/IMBe XWOHEe CIPUMHSTTS CYTr/I000BOI IiIMHUA SIK PO3XOZPKeHHS

KiCTOK CyT/100Y.



[lepes mipoBefieHHSIM PpEHTreHOJIOTIUHUX JOC/IIKeHb, [/ OLIHKU
KPW)KOBO-Ky0OBOTO Cyryiofy, Moro roJioykeHHs o xpebTa Ta ix KyTiB, CJIif
CIIOYaTKy 3pO3yMITH, $IK PEHTTEeHOJIOTIYHe T[O3ULIIOHYBaHHS BIUIMBAE Ha
BUMIpIOBaHHA LUX KyTiB. lle mociifykeHHs MoKasajo 10 IPU MOZA/BIINX
JOCJTi/PKeHHSIX CJTifi yHUKATH ITOBOPOTY Ta3a bOisbitie HiXK Ha 5 °. (Jones et al.,
2018).

BukopucTtaHHg cefjaTUBHUX TpernapaTiB Mijyac peHTreHorpadiyHoro
NOC/TIPKeHHSI 3HAYHO TMOJIerlly€e€ TIpOBeJeHHsl [JIiarHOCTUKH, OCKIJIbKU
Bi/I0yBaeThCsl Mielopesiakcarllisi Ta He CIIOCTepiraeTbCsl BiJITIOBi/[i TBADUHM Ha
6i/1b, @ 0T>Ke OTpHMMaHHi /IaHHi € 6ibIT TOUHUMH Ta iIHPOPMATUBHUMH.

[Ipy pgoTpumaHHI BUIlle MepepaxOBaHUX YMOB, MiUaC OLIIHKU CTaHy
KPHKOBO-K/TyOOBOT0 Cyr100y HeoOXi/IHO 3BepHYTH yBary Ha HU3KY (DaKTOpiB :

- pO3Mill[eHHsI KTyOOBUX KiCTOK (TIpaBOi Ta JIiBOi) IO Bi/IHOIIEHHIO 70
KPIKOBOI KiCTKM, a came KayboBoi mopcTkocTi (OyrprcTocTi) 0 KPHXKOBOI
IIOPCTKOCTi Ta BYIIKOIOAiOHOI Cyri000Boi ToBepxHi (mipaBoi Ta JiBoi). Tlpu
mizio3pi Ha HectabinbHicTe KKC MU MokemMo crioctepiratd 3cyB KayOoBOi
Ta/abo Ki1yOboBuX (IIPU ABOCTOPOHHINM HeCTabiMbHOCTI) KiCTOK y KayJaabHOMY
abo KpaHia/lbHOMY HaTpsIMKaX y cariTaibHii riommHi. (Puc. 1, 2)

- HasBHiCTH MiKcyrsioboBoi miiman KKC Ta ii po3mipu. [IpoBoanmo
pO3paxyHOK CIIiBBi/[HOLLIEHHS DPO3Mipy Cyr/i0060BOI IIiIMHU [0 pPO3Mipy
MOJIOBUHY IIUPUHU KPWXOBOI KicTku. (Puc. 3) IlepeBullleHHSI BeIWUYMHU
ingekcy kourpyentHocti KKC 6imbiie HibXK Ha 0,06 MO)Ke CBiluMTH TIpO
HasiBHICTb HecTabi/bHOCTI Cyrsi00y Ta MPOrHO3yBaTH TOZAJIbIIE TOTipIIeHHS
ctany KKC. (Puc. 4).

Takum uuHOM MM Oauumo 1m0 y 16t cobak i3 20T Hamu
JOCTiKeHHUX HecTabilbHICTh KPWXKOBO-K/yOOBOro cyrjio0y 3ymoBjeHa
3cyBOM Kay0OBHMX KiCTOK Yy caritaapHid (KpaHialbHO/KaygaabHO) abo
nonepeuHin (arepanbHO) molyMHax. Yacrime, a came y 11Th Bumagkax i3

16TH, criocTepira€ThCs MOPYIeHHsT CTabiIbHOCTI B 000X TUIOIIHHAX.



Puc. 1 (3mimenns K1y6oBoi KiCTKM Y KpaHia/IbHOMY HarpsIMKY )

Coboka, camka, 3 poku bimioH ¢pize

Pruc. 2 (3mimeHHs k1yboBoi KiCTKH Y Kay/JaTbHOMY HarlpsIMKY )

Cobaka, caMKa 7 pokiB, @paHIy3CbKUi Oy/ba0T



Puc. 3 (PeHTreHorpama Ha siKiii cxeMaTUUHO 300pa’keHO BUMipIOBaHHS

IHJ1eKCY KOHI'PYEHTHOCT1)

Puc. 4 (36inbLieHAst MiXKCyT/1I000BOI IIIJTMHU Ta 3MillleHHs K/TyOOBOi KiCTKU Y

natepanbHOMY HaripsMKy) Cobaka, camka 1.5 poku, Moric



Y 2x Bumajkax i3 20 Mu crioctepiranu 30i7bIIeHHsT CyT/I000BOI IIIMHH, ajie
3CyB y cariTasbpHiM muiouuHi BigcyTHiM (Puc. 4), kiiHiuHi nposiBu Oysu BifgcyTHI ane
natfienT i3 KKC B TakoMy CTaHi € TMOTEeHLIMHO CXWIbHHAM [0 TIOJa/IbIIOro
MporpecyBaHHs HeCTabiTbHOCTI KPMYKOBO-K/TyOOBOTO CyT/100Yy.

Cnim BpaxoByBaTH TOU (akT, 1m0 30ibllleHHS iHAEKCY KOHTPYeHTHOCTiI MOXKe
OyTu 3yMOBJ/IEHO 3MiHOIO TOpMOHa/LHOTO (DOHY TBapyHU. Ha 1je HeobximHO 3BepTaTu
yBaru Mpu [iarHOCTUKU CaMOK B Mepioj; BariTHOCTI, OCKIJIbLKA TOPMOH peJIaKCUH Mae€
3[JaTHICTh Ti/BUII[yBaTH €JIACTUYHICTb 3B’SI30K Ta Karicys cyr/o06iB. Uepe3s 1o, Ha
peHTreHorpami, MoKeMo crioctepiratu 36i/biieHHs cyryioboBoi mjimman KKC.

Tako>k HeoOXiHO 3BepTaTH yBary Ha CTaH CYr7000BOi IMOBEPXHi, OCKiTbKH
YacTo $IK YCK/AaJiHeHHsS HecTabi/IbHOCTi, CIIOCTepiraeTbCs OCTeoCKaepo3 Ta/abo

ocreoaptput KKC.

Puc. 5 (O3Haku ocTeockiepo3y BHacaimoK HectabimbHOCTI KKC)

Cobaka, camerb 9 pokiB, JTabpaziop



Puc. 6 (O3naku octeoaptputy KKC)

Cobaka, camelp 7 pokiB, Himellbka BiBuapka

OoroBopeHHsi. [TepepaxoBaHi BHIIle aCITEKTH, a CaMe: TIOJIO’KEHHST KITyOOBUX
KiCTOK [0 KpM)KOBOI KiCTKMA, PO3Mip Cyr/io00BOI IIiJIMHH, CTaH Cyr/I000BUX
TOBEepXOHb (OCTEOApTPHUT, OCTEOCK/ep03) Ta HAsBHICTh UM BiJICYyTHICTb Yy TBapUHU
BariTHOCTi- € HeoOXiZHOIO Mipoto, sIKy Tpeba BpaxoBYyBaTU TIpU AOC/Ii/PKeHHI
KPM>KOBO-K/Ty0OBOTO Cyr/100y, TIaHyBaHHI TMOAAJIBIIOrO JiKyBaHHS AAHOI TaTOJOTil
Ta TPOTHO3YBaHHI cTaHy cyria06y y MalOyTHboMy. [Iasi LIbOrO /AOCTaTHbO
PEHTreHOJIOTiYHOT0 JOC/TiKeHHsT abo KoMrT toTepHOi Tomorpadii. Xoua KT e 6inbin
TOYHUM METOOM [iarHOCTHUKH, TPOBeJeHHs LIbOr0 JOC/i[IKeHHS Ta IHTepIipyUTaLlis
OTPUMAaHUX  pe3y/lbTaTiB  3aiiMae 3HauHO Oisblle yacy TOPIiBHSHO i3
peHtreHorpadieto. (Stieger-Vanegas et al., 2015).

[TpoBeseHHss ToMorpadiyHoOro AOCTiIKeHHS € HeoOXigHMM TP BHUKOHAHHI
iH’ ekl B Kpr>KoBO-KyboBuii cyrnob. (Klauser et al., 2010). A6o /s oAanbLIoro
TJIaHyBaHHS XipypriuyHoro J/ikyBaHHs Tipu KombiHoBaHuX ypakeHHsx KKC. Takox
npu cakpoimianiti Gkl iHdGopMaTMBHMM Oyzle TIpOBefieHHsS KOMII'HOTepHOI

tomorpadii. (Carrera et al., 1981). BukopucranHsi M-o06pa3HUX TOAYIIIOK 3HAYHO



TIOKpaIIye€ sKiCTb OTPUMAHOT0 PeHTTeH-300pa’keHHs 3aBAsSKY OiibIll izionoriuHomy
TOJIOXKEHHIO Tilla TBAapWUHM JieXXaud Ha CIMHI Ta TIOTepe/)Ka€ yTBOPEHHS HU3KU
xMOHMX KyTiB Ta MIiJIMH. BUKOPUCTaHHA CeJaTUBHUX TIperapaTiB Iigdac
pentreHorpadii KKC 3HauHO moserimrye mnpoBefeHHs [iarHOCTUKWM Ta CYTTEBO
nigBuiye iHGOPMAaTUBHICTL Ta [IOCTOBIPHICTH OTPMMAHOIO PEHTIeHOJIOTiUHOTO
300pakenHs. (Harvey et al., 1997). 3actocyBaHHS i3 1ji€f0 MeTOrO mporiodosy aae
OakaHHM pe3ynbTar mifuac gocmigkeHns. (Short & Bufalari, 1999).

BHCHOBOK. PeHTreHosoriuHe JOC/iKeHHSI HeCcTabiIbHOCTI KpHMKOBO-
K1yboBoro cyrioby € mocuTh iHQOpPMAaTHBHUM Ta TOYHUM METO/OM [iaTlHOCTUKHU
HecTabibHOCTI  KPW)KOBO-K/IyOOBOTO Cyryioby y pi3HMX 1 mposiBax 3a IS
MOCTAaHOBKHK OCTaTOUHOTO [[iarHO3Y, BUSIBJIEHHSI CYITyTHIX MaTOJIOTii, MPOTrHa3yBaHHs
MO/IQ/IBIIIMX TIATOJIOTiUHUX 3MiH Cyrio0y Ta BM3HAueHHS XipypriyHoro MeToay
JIIKyBaHHSl. 3arpoliOHOBaHA HaMKW C(XeMa pEeHTTeHIBCbKOrO [JOC/i)KeHHSI €
ONTUMAaJIbHUM aJITOPUTMOM JIii TTpH T1iZ103pi Ha HecTabimpHicTE KKC.
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2.13 [TurokiHoBHi MPO(ib CHPOBATKH KPOBi BeJTMKOi poraroi xyo0u 3a
JIIKyBaHHAI BUPA30K MiI0IIBY PaTULlb
JlikyBasibHa 0JI0Kajla i3 3aCTOCYBaHHSAM MIiCIIeBUX aHECTeTHKIB TIPOSIBIISE
aHa/TeTUYHUM Ta MaTOreHeTUUYHUH JiKyBa/JbHUM BIUIMB Ha OpPraHi3M TBapUHH, € OJTHUM

3 edekTMBHUX BapiaHTiB 00poTbOM 3 0o0/ieM, a TaKOXK 3 YCIIiXOM MO)Ke OyTu
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BUKOPDHCTAHa $SIK KOMIIOHEHT [MiC/asionepaliivHol aHa/ire3ii  MpU  OMNepaTUBHUX
BTPYYaHHSX Ta XipypPriyHUX MaHIIy/IALisgX.

TpaauiiiHO fiKyBa/bHi OJIOKagW y BeTepUHApHild MeAWIMHI BUKOHYIOTb
HOBOKaiHOM. He3BakarouM Ha yCIiXd HOBOKaiHOTepamii, MoAa/JbIIii pPO3BUTOK
MICLIeBOI aHecTe3il TMOB’S3aHUM i3 TMpenapatraMu amigHoro psgy. Lli mpernapartu
TPAJUL[iIHHO 3aCTOCOBYIOTH /Il 3HEOO/IOBAaHHS MMiJl Yac OrepaTUBHOIO BTPYYaHHs, 3a
BUHSATKOM JIi/IOKaiHY, SKUJ BUKOPUCTOBYIOTh [/Is1 IIKYBaHHS CepLieBUX aputMmiu [1]. 3a
OJJHOKPATHOTO BBe/IEHHSI CyyaCHMX aMifIHUX MiClIeBUX aHEeCTeTHKiB 3He0O/toBa/bHUN
edhekT Moxxe TpuBaTu 4—8 roauH [2].

AHaJti3 oCcTaHHIX AOC/T/PKeHb i myO/tikaniin. MiciieBuii aHecTeTUK OyriiBakaiH
Ma€ BJIACTUBIiCTh 3abe3rmeuyBaTH SIKICHY aHa/Ire3iro 3a 3MeHIIeHHS KOHIIeHTpallii, mpu
I[bOMY CTyIMiHb MOTOpHOI OnoKazau 3HWKYeTbCA [3]. PisHuM acmekrtam #oro il
TpUCBSiIUeHa Be/IMKa KiMbKiCTh JOC/i/IP)KeHb, TIPOBeZieHUX Ha TBapuHax [4-13].
byniBakain nouvHae fgigtu yepe3 20-30 xB, TpMBaIiCTh MOTO Ail 180—480 xs,
3aCTOCOBYEThCSl A1 MicueBoi aHecTesii B go3si 1-2 wmr/kr  [14,15]. Woro
BUKOPHCTOBYIOTbH [I/Is1 BCiX BU/IiB MiCL[eBOI aHecTe3ii, yacTiiie — A8 emigypanbHoi [16]
i mpoBigHUKOBOI [17], iHKOMM — Aas1 iHQinbTpaljiliHOl i HaBiTH TOBepxHeBoi [18].
BymiBakaiH Mo>ke OyTH BUKOPHCTaHHWH 3a eTliZiypasibHOI aHa/re3il B Tic/isioriepaliiiHomMy
nepiofli 3 BUK/IIOUEHHSIM il CEHCOPHUX BOJIOKOH 3a 30epe)kKeHHsI MOTOPHOI (YHKIIii, 1110
pobuTth oro ifeasbHUM 3acoboM /151 emifypanbHOI aHanresii B micsjsiorniepaliiHOMy
niepioai [19].

HasiBHicTh aHanresii 3a 36epe)keHHSI MOTOPHOI (YHKIII KiHI[IBOK Ha3WBalOTh
midepeHiiianbHO0 Onokazoro [20, 21]. HammMmu momepeHiMH  IOCITiKeHHSIMH
BCTaHOBJIEHO MO>K/IMBICTh 3acTocyBaHHS 0,2 %-HOro po3uuHy OymiBakaiHy /st
nudepenIfianbHOI O/10KaIU, sIKa XapaKTepHU3YEThCsl aHa/resiero [22] i CUMIIATUYHOMO
6okagor [23], mpu 30epeskeHHI MOTOPHOI (PyHKI[ii Ta30BUX KiHLiBOK. Ile pobuth
aKTyaJIbHUM TI0fiajibIlle Oiibil T/iMOOKe BUBUeHHS 3acTtocyBaHHA 0,2 % po3umHy
OyriBakaiHy B K/IiHIYHMX yMOBax 3 JiKyBaJlbHOI0 METOIO TPH XipypriuHux xBopobax

BenMKOi poraToi xyn006u. Bu3HaueHHSI piBHS iHTep/ieliKiHiB € iH)OpMaTHBHUM ITO/0



BUBUEHHs Tiepebiry rpoiiecy 3amajieHHs, iMyHHOTO CTaTyCy TBapHH IIiJ| yac JIiKyBaHHS,
Ta BKa3y€ Ha iIHTEHCHBHICTb pereHepaljiiHuX MPOLeCiB B YIIKO/)KEHUX TKaHHWHAX.

Meta gociaipkeHHsi. MeTo0 0C/ikeHb € BU3HaUeHHSI CTaHy 3ariajibHoi peakiiii
3a piBHeM LIUTOKIHIB CUPOBATKU KPOBi y KOpiB 3 BUpa3sKaMU MiJJOIIBUA paTULb 3a [BOX
METO/IiB JIIKyBaHHSI — MiC1leBOi 00p0OKM y TBapyH KOHTPOJIBHOI TPYITH i KOMIIEKCHOTO
MiKyBaHHS y TBapWH JOCTiAHOI TPynH, sIKe BK/IHOYa/l0 MicrieBy 0OpoOKy Ha ¢oHi
MKyBaJbHUX eMilypasibHuX 0/i0Kaz OyriBakaiHOM.

Marepian i Meroguka AocaimKeHHsA. JlocmikeHHsT TIpOBOAWIMCS Ha 06asi
cinbchKorocrioziapcbkoro mignpuemctBa BAT arpapuuii  OyauHoK iM. ['opbKoro
XapkiBcbkoi obmacti B 2016 pori y KoOpiB XBOpMX Ha BUPA3KU MiJ[OLIBU Ta30BUX
KiHIiBoK. [TomepegHp0 HaMu Oysia TIpOBeZieHa XipypriuHa AMCIIaHCepU3allisi TIoro/iiB’s
BeJIMKOI poraroi Xyj006u B TOCIIOAApCTBi Ha TIpeIMeT BUSIBJIEHHS M1aTO/IOTiH KiHITIBOK 3a
XapaKTepoM TMOCTAaHOBKM KIiHI[IBOK, i OI[iHIi CTyreHs KynbraBocTi [24]. TBapuhu, y
AKUX CITOCTepiraju KyabraBiCTh, Mi/jaBayiCh OPTOIeANYHIN 00po0I]i KOIUTeI]b.

TBapuH dikcyBanu B cTaHKY, 00pOOKY KOMUTeI[b BUKOHYBA/IM i3 3aCTOCYBaHHSIM
JUCKOBOTO HOXa, a TaKOK CTaHAApTHOTO Habopy iHCTpymeHTIB. 3aCTOCOByBaIu
rperniapaty Ajisi MiciieBoi 0OpoOKHM MicIlb ypakeHb — aepo30/ib UeMi-Cripei, OMHTH s
HaK/IaJjaHHs TIOB's30K Ha Kormwutie, i 0,2 % po3uuH OymiBakaiHy [jis emifypanbHOI
1H’ €Ki,

Y KOHTpO/BHIM rpyIii TBapuH (N=5), TMPOBOIW/IN TL/ILKU MicCIieBy 00pOOKYy MicCIlb
ypaXeHb 3 HaK/JIaJleHHSIM MOB'S3KA. TBapuHaM [OC/iAHOI rpynu (n=5), ONpOBOJAWIA
erilypa/ibHy MYHKILIiIO i KaTeTepu3allito B AiSHLIL Mi)K OCTaHHIM KPM)KOBUM 1 TIepPIIUM
XBOCTOBUM XxpebiimMu. KaTteTep 3anuiiiany B TOBIi TKaHWH. BUKOHyBanM iH’€KIfito 3
aHa/Ire3yrouoro i sikyBanbHOO MeToro 0,2 % po3urHoM OyriiBakaiHy mpoTsarom 3 i 3
PO3paxyHKY [OBXWHU Kpyla TBapMHU B CaHTHMMeTpax, po3AiieHoi Ha 3. OrprvmaHa
1ubpa Oyna KinbKicTio (M) MiclleBOro aHecTeTWKa. Ilicjig Teprioro BBefeHHS
OymiBakaiHy BUKOHYBa/d PO3YUCTKY KOIUTEIlb, MiciieBy 00pobky. B sikocTi mapkepiB
3anasbHOI peakiiii mociimKyBaau pieHb IJI-1-RA (penjenitopHoro aHtarosicta IJI-1),
1J1-4, 1JI-6 B cupoBari]i KPOBi, OCKiJIbKM piBeHb LIMX IMOKA3HUKIB BimoOpa’kae CTaH ITpo-

Ta MPOTH3arajabHOI CUCTEMU OpraHisMy. Y XOJi AOCTi[KeHb TOPIBHIOBA/IA OJlepKaHi



MOKa3HUKHA KOHTPOJILHOI Ta [AOCTiAHOI rpyrn MiK co60ro, 3 BUXiJHAMU JaHUMH [0
MOYaTKy JIKyBaHHA y KOXXHIM TPy, a TaKOX i3 MOKa3HWKaMU KJ/IiHIYHO 30POBHUX
TBapUH OCII0[apCTBa.

[IpoBoaW/IN TIOPIBHAJIBHY XapaKTepPUCTUKY [OKa3HWKIB TIIPU 3aCTOCYBaHHI
KOMIIIEKCHOT'O JIIKYBaHHSI B TMOPiBHSAHHI 3 TL/TbKUA MiclleBOi 00p0OKOI0 MiCIsl ypaskeHHs.
KpoB Bigbupanu 3 XxBocToBOi BeHH. ETamm gociiipkeHb: [0 OpTOINeAWYHOI 0OpPOOKH
KoruTerpb 3a 30 XB, Mic/isi OpTONeIUUHOI 00pOoOKM KoruTellb, yepe3 3 mo0u, uepe3 14
ni6, uyepe3 34 pni6 micisg mouvaTKy JiKyBaHHA. JlOCmimKeHHS CHPOBATKH KpOBI
npoBogunucss B jlabopartopii IIIT "Angic-kmac" M. XapkiB 3a  01OMOTORO
HariBaBTOMAaTUUHOT 0 iMyHO(epMeHTHOro aHasi3aropa StatFax 303+ (CILIA).

Pe3ysibTaTH AOC/TiHKeHb Ta iX 00roBopeHHs. Y TBapyH 000X rpym piBeHb 1JI-
1PA cyTT€BO He 3MiHIOBaBCA MPOTATOM YCbOIO Mepiofy AOCHiJKeHb, ITOPIBHAHO 3
MOKa3HUKaMU [0 TI0YaTKy JIiKyBaHHS, ajie BipOTiHO BiApi3HsBCcS B 000X rpymnax
xBopux TBapuH (p<0,05 ta p<0,01) Bij MoOKa3HWKa 3[0POBUX TBAapUH T'OCIIOJApCTBa.
Taki 3miHuM piBHA iHTepsekkiHy IJI-1PA mnoB’s3aHi 3 HasBHICTIO XPOHIYHOIO
3ara/bHOro IpOoL[eCy — BUPa3KU ITi/IOLIBH.

PiBeHp mipoTusanasbHOro UMTOKIHY [J/I-4 y XBOpUX TBapuH [0 T[I0YaTKy
JIIKyBaHHSI CTaTUCTUYHO He BiJpi3HSABCS BiJ TMOKa3HUKIB 340pOBUX TBapuH. Ilin yac
JIIKyBaHHS1 Y TBapWH AOCIiAHOI TPYIX 1ieM MOKa3HWK BipOTiAHO MiZABUIIYBaBCS paHillle,
HDK Y KOHTPOJIbHIM TPy, MOPiBHAHO 3 BUXigHUMHU AaHumu (p<0,05) i 3i 310poBUMHU
tBapuHaMmu (p<0,01). B octanHiil nepiox mocmimkeHs (uepe3 34 mobu Bij ModaTky
MiKyBaHHS) Y JOCTiAHIM Tpymi 1eli rmoka3sHukK 6yB HmwkunM (p<0,05), HDK y 370poBHUX
TBapWH, Ta BIPOTiHO He BiJIPi3HABCA BiJl BUXIJHOIO TIOKa3HUKA. Y TBapWH KOHTPOJIBHOI
rpynu uepe3 14 fi6 micsis nmovatky JikyBaHHs BmicT 1J1-4 36inmbinyBaBcst Ha 87,4 %,
MOpiBHAHO 3 BUXigHUMHU AaHumMu (p<0,05) Ta Ha 66,3 % TOpPiBHSIHO 3 TOKA3HUKOM
3qopoBux TBapuH (p<0,01), 1m0 CBiAUWIO TIPO TMOCTYMOBY AaKTHMBi3aLlito
IPOTU3AIa/IbHOTO LIUTOKIHY 1 CIIPUSJIO BiJJHOBJIEHHIO TKaHUH ypaKeHWX KIHL[IBOK.
[Tpote Taki 3miHu BigOyBanucs misHille, HXK y TBapuH AocaigHol rpynu. Yepes 34
100U Bif 1ouvaTKy JIiKyBaHHS B KOHTPOJIbHIM TPYTIi KOPIB 1[e¥ MOKa3HUK 3HWKYBaBCS i

He BiAPI3HABCA BiJ MOYATKOBOI'O /O JIIKYBaHHS Ta IIOKAa3HUKIB 3J0POBUX TBapWH



rocriogapcrea. /IvHamika piBHA [JI-4 y TBapuH i3 BUpa3KOK MiJOIIBU TOB’s3aHa 3
aKTUBI3al[i€l0 MPOLIECIB BiJIHOB/IEHHST YIIKO/PKEHUX TKAaHWH, SiKa B JOC/IJHIA Tpymi

TIPOSIB/ISiZIACh y OiIbIl paHHI CTPOKH, HiXK Y KOHTPOJIbHIHN.

Tabmurs 2. — [IuToKiHOBHH mNpodiib CHPOBAaTKH KPOBi Be/IMKOi poraroi Xy 00u
NpU JIIKyBaHHI BHPA30K MiJ0MIBH i3 3aCTOCyBaHHAM MIiCI[eBOi 00pOOKH Ta
KOMILUIEKCHOTO MeTOAy JiiKyBaHHA. UucenbHUK — KOHTponbHa Trpyna (n=5);

3HAMEHHUK — I0C/aiHa rpymna (n=5).

XBopi TBapuHM (N=5), BiJ] MOUaTKy JIiKyBaHHs yepe3, 100a
IToka3HuKH 310poBi o 3-a 14-a 34-a
TBapuHY, [104aTKy
(n=10) | nikyBaHHs
21,740,280 22,640,320 22,640,340
UI-1PA, 18,5+1,04 1 13 040,640 22,620,660 26,0+1,2500 | 22,3+0,590
/M 23,1+0,410
1J1-4,
8,7£0,80 12,47+1,64 16,3£1,29*%0¢ 10,9+0,43
nr/min 9,8+0,48 11,8+3,52 5,7+3,51*%00 12,340,719 7,210,300
J1-6,
275,9+17,93000 | 81,3+8,33**00 | 18,8+1,07***00 [14,4+0,25%**0
r/MJT 11,7+0,73 | 274,2416,4300 | 51,54£8,77***0 | 14,7+0,41***0 | 13,9+0,54***
¢

IIpumitku: a) * — p<0,05, ** — p<0,01, *** — p<0,001, NOPiBHSIHO 3 TIOKA3HUKOM [0
nouaTky JikyBaHHs; 6) O— p<0,05, &0— p<0,01, 00O — p<0,001, mopiBHSHO 3

TOKA3HUKOM KJIIHIUHO 340POBHUX TBAPHH.

YMicT y KpoBi xBopux TBapuH 1JI-6, K11 € 0OCHOBHUM iHAYKTOPOM rocTpoi ¢a3u

3arasieHHs, B 000X Tpyrax TBapuH [0 NiKyBaHHS

3JODOBUX TBapuH

MMo4aTKy CyTT€EBO

BiZIpI3HABCH BiJ TMOKa3HUKa rocriofapcTea i CTaHOBUB
11,7+0,73 nir/mn y 3g0poBux TBapuH, 275,9+17,93 (p<0,001) — y TBapUH KOHTPOJILHOI

rpynu i 274,24+16,43 nr/mn (p<0,001) — y pgocnipHiv. Y mOCHigHUX TBapyuH uyepes 3



nobu piBenb 1JI-6 3HM3MBCA B 5,3 pa3a, MOPiBHSIHO 3 BUXIJHUMH JaHUMM LIi€i TPyIH
(p<0,001). ¥ KOHTpO/BLHINU TPYIIi 1|ed MOKa3HUK 3HU3MBCA y 3,3 pa3u — go 81,3+8,33
nir/mi (p<0,01), To6To MeHII00 Miporo, HiXK y AocriaHii. Uepe3 14 ta 34 mobu B 060x
rpynax crocrepirajziocsi nopanblie 3HWKeHHd piBHS IJI-6 (p<0,001). IIpuuomy, y
JOCHiAHIM rpyni ocTaHHe 3HaueHHs [JI-6 BiporiZlHO He BiAPI3HSIOCS Bij, MOKAa3HUKA
3I0pPOBUX TBAapWH, y TOM 4Yac K y KOHTPO/BHIH TpyIi I[bOT0 He BimOyBamocs.
YpaxoBytouu Te, o IJ/I-6 € OCHOBHMM IHAYKTOPOM TrOCTpOi (a3 3amajeHHs Ta
KODEeJIIOE 3i CTyTeHeM YIIKO/)KeHHs TKaHWH [25], MO)KHa CTBep/KyBaTH, IO Pi3HULS
auHaMiku piBHsA [JI-6 y TBapuH [OC/iHOI Ta KOHTPOJIbHOI rpyr Oyma 3ymMoB/eHa
BIJIMBOM JTiKyBa/IbHOI erigypanbHOi 6rokaau OyrmiBakaiHOM, 3a pPaxyHOK SIKOI
TTOCH/TIOBABCSI  KPOBOOOIr, TpodiuHi Tpolleck B MifSHII KiHI[IBOK, II[0 CITPHUS/IO
TIPUCKOPEHHIO pereHepariil yIIKO/)KeHUX TKaHUH.

BucHoBku. 1. Y KopiB i3 BUpa3KaMu IiJIOLIBU JIIKyBaHHSI CYTIIPOBOKYBaJIOCS
migBuiieHHsM piBHa 1/1-4 B TBapuH 000ox rpym (p<0,05), omHAK 3a KOMIUIEKCHOTO
MeTOo/ly Iie BizOyBasocsi IMIBHZIE, 110 CBiJUUTH MPO OibIl aKTHMBHY pereHepariiro
TKaHWH.

2. BcraHOB/IeHO 3pocTaHHA BuUXxigHOro piBHA [JI-6 y TBapuH i3 BHpa3sKaMu
nigomBu — g0 275,92+17,93 nr/mn (p<0,001), MOpiBHSIHO 3 TOKAa3HWKOM 3[0POBUX
tBapuH — 11,74+0,73 nir/mi. OpToreAnuHa po34yncTKa Ha (oHi JiiKyBanbHOI G0Kaau
cripusie Oi/TbII LIBKUAKINA HOpMasti3alil [JbOro rMnoKa3HUKa.

3. IuHaMmika piBHS iHTepJIeWKiHIB CBi[UMThb TIPO MEHII BUDPAXEHY 3amnajbHy
peakijito y Be/MKOi poraToi XygoOu 3 BHpa3KaMH IIiJIOIBH TP 3aCTOCYBaHHI

KOMIUIEKCHOT'O MeToay ]IiKYBaHHH.
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2.14 Regional anesthesiological support for the implementation of surgical

interventions in the abdomen of dogs

Pain management in veterinary patients is a crucial component of ap-propriate
patient care (Grubb & Lobprise, 2020). Traditional methods of anesthesia for

animals do not always provide full antinociceptive protection of the body, which



is why in modern conditions a search to improve pain relief schemes continues. The
sign of effective analgesia is influence on the nervous system that helps to
alleviate the course of disease as a whole, as well as surgical intervention and the
postoperative period. Anesthetic support is more effective when it is performed
during the period when the animal can feel nociceptive stimulation.Pain relief can
be achieved with multicomponent analgesia with differentiated use of drugs of
different pharmacological groups, depending on pathogenesis of the pain
syndrome, the condition of the animal, the vo-lume and trauma of surgery.
Nowadays, there are many options for the use of analgesics of different
pharmacological groups, such as epidural morphine in dogs (Carregaro et al.,
2016), magnesium sulfate (Bahren-berg et al., 2015), in the case of blockade of the
brachial plexus in lambs a mixture of local anaesthetics, morphine and tramadol
(Ghadirian et al., 2016). A combination of 0.1 mL buprenorphine and 0.3 mL 0.5%
bupi-vacaine for infraorbital nerve blocks provided analgesia for > 24 hours in some
dogs (Snyder & Snyder, 2016). It is commonly accepted that local and regional
administration of drugs, when compared with systemic bolus administration,
generally results in a lower incidence of dose-related ad-verse effects.
Lidocaine is the only local anaesthetic that can be adminis-tered systemically
(Grubb & Lobprise, 2020). The toxic effects of local anaesthetic are covered
in more detail in some reports (Rioja Garcia, 2015). The wuse of local
anaesthetic in certain doses may cause systemic toxicity, which must be
indicated for different medicines. Due to their ability to profoundly decrease
both intraoperative nociception and post-operative pain, local anaesthetic drugs
are recommended for use in the majority of surgical procedures and traumatic
injuries, as outlined in recent veterinary pain management guidelines (Epstein et
al., 2015). However, the latest anaesthetic discoveries in veterinary medicine are
not fully used in Ukraine. The reason is the lack of access to many drugs and the
inertia of veterinarians in implementing new anaesthetic methods. At the same
time, there is a number of innovative approaches that can improve the

anaesthesiological support of surgical care, such as: the ability of local an



aesthetics to cause analgesia and autonomic blockade, postoperative analgesia,
repeated administration of the drug along with nerve structures. As a rule, in animals
local anaesthesia is performed to eliminate sensi-tivity to surgery, as a means of
novocaine pathogenetic therapy (Vlasenko& Tyhonjuk, 2000; Kerroll, 2009;
Butterworth, 2010), as well as for diag-nostic purposes. This list can be supplemented
by postoperative analgesia. There are different ways to perform this with the help of
drugs of different pharmacological groups, in particular alfaxone, a combination of
ketamine with detomidine in cats (Kalchofner Guerrero et al.,, 2014),
intravenous infusion of lidocaine, fentanyl, ketamine, dexmedetomidine
(Gutierrez-Blanco et al., 2015), as well as mixtures of morphine, lidocaine and
tra-madol (Mastrocinque & Fantoni, 2003; Wendt-Hornickle et al., 2016) in dogs. At
the same time, the most effective methods of local anaesthesia are those
performed on the large nerves, nerve trunks and roots of the spinal nerves,
which include epidural and conduction blockade. Nowa-days, for epidural
anaesthesia in dogs such local anaesthetics as lidocaine (Son et al., 2015),
bupivacaine epidurally (Son et al., 2014) and subarach-noidally (Sarotti et al., 2015),
ropivacaine peribulbarly (Wagatsuma et al., 2014), bupivacaine and ropivacaine
for conductive blockade of the humeral plexus in dogs (Wakoff et al., 2014)
are used both in experi-ments and in clinical practice. Sometimes, in addition to
local anaesthet-ics, drugs of other pharmacological groups, such as lidocaine
and tra-madol separately and in mixture for donkeys are used epidurally
(Marzok & Elkhodery, 2015).1t is known that epidural and conduction blockades
with local anes-thetics cause many physiological responses from the nervous,
respiratory, cardiovascular, urogenital, and gastrointestinal tracts that should not
be considered only as a pain relief effect (Subbotin et al., 2000; Butterworth et al.,
2010). These effects can be used as a part of an integrated treatment of the animal
during surgery and as postoperative analgesia. If surgery is not performed, but
there is nociceptive irritation, therapeutic epidural or conduction blockade can
also be performed to provide analgesia or thera-peutic effect (Subbotin et al.,,

2000). At the same time, in modern condi-tions the appropriate anaesthesia



care for animals is possible due to the introduction of new drugs and technical
means for local anaesthesia (Ker-roll, 2009; Butterworth, 2010; Hansen et al., 2013;
Koch et al., 2016; Sliusarenko et al., 2016). High-technology support of local
anaesthesia  helps reduce the number of failures and complications in its
implementation.The introduction of new local anaesthetics into veterinary
practice should be preceded by their comprehensive study. The species, breeds and
individual characteristics of animals, as well as the purpose, type of local an
aesthesia or analgesia should be also taken into account. Novocaine and lidocaine are
the most commonly used drugs in veterinary medicine, but they do not
provide long-term action. Thus, the most promising drugs of long-term action
(Orlov, 2011) are bupivacaine and ropivacaine (Morgan & Maged, 2000). With a
single injection of modern amide local anaest he-tics, the analgesic effect can last for
4-8 hours, and the mean elimination half-life of bupivacaine was 8.75 h (Trabelsi et
al., 2017). One of the effective technical means of epidural anaesthesia is
catheterization of the epidural space. In human medicine catheter fixation in
body tissues has been used for a long time (Bomberg et al., 2016). To prevent
microbial conta-mination a bacterial filter (Senera et al., 2015), is applied,
which can be successfully used in animals. There are also reports concerning the
use of neurostimulation to determine the position of the needle in the epidural
and subarachnoid space in dogs (Otero et al., 2014) and in the epidural space
in cats (Otero et al., 2014), as well as ultrasound visualization of the position of the
needle in the epidural space in animals (Johns et al., 2014; Viscasillas et al., 2014).
An important issue of veterinary anesthesiology is also the determination of
physiological parameters, hematological para-meters and metabolic parameters, in
particular the level of stress response of the body (Romano et al., 2016) in the
process of surgical treatment. According to the results of the study of the mentioned
author, local anaes-thesia was less stressful than the use of opiates.Therefore the
objective of this study was the scientific substantiation of epidural blockade

schemes, which are based on the knowledge of their mechanism of action and



influence on the physiological parameters of the animal, blood parameters, degree
of inflammatory reaction, anti-stress effect for dogs.

Materials and methods The research was conducted in accordance with
the requirements of “The European Convention for the Protection of Vertebrate
Animals” (Strasbourg, 1986) and the Law of Ukraine “On the Protection of Animals
against Cruelty” (2006), which was confirmed by the conclusion of the
Bioethics Commission of Bila Tserkva National Agrarian University.Clinical studies
were conducted on clinically healthy female dogs, which underwent
ovariohysterectomy at the Department of Surgery named after Professor I. O.
Kalashnyk at Kharkiv State Zooveterinary Academy and at the Department of
Surgery and Diseases of Small Ani-mals at Bila Tserkva National Agrarian
University from 2015 to 2019.The research compared the effect of therapeutic
epidural blockade with 0.2% solution of bupivacaine and traditional methods of
medication influence, studied clinical and biochemical parameters of blood to
deter-mine the nature of inflammatory and stress reactions, as well as the dyna-mics
of metabolism and wound healing in clinically healthy dogs under-going
ovariohysterectomy. In the dogs ovariohysterectomy was perfor-med using two
schemes of surgical and postoperative analgesia. Animals of the control group
received an anaesthetic regimen available in modern conditions — xylazine-
potentiated intravenous thiopental anaesthesia with thiopenate and postoperative
analgesia with the nonsteroidal anti-inflam-matory drug rimadyl once a day at
a dose of 1 mL per 12.5 kg of body weight intramuscularly. This regimen was
chosen due to the availability of these drugs to most veterinarians.In the experimental
group premedication with xylazine, epidural pun-cture, catheterization, anaesthesia
with 2% lidocaine solution, postopera-tive analgesia with 0.2% bupivacaine
solution were performed for three days. To perform epidural anaesthesia we
used disposable kits “Perifix”, which consisted of a Tuohy needle, a syringe
to test the position of the needle, catheter, adapter and bacterial filter. The
local anaesthetic wasadministered through a catheter, which after its placement

was fixed by the “tunneling” method, and during the operation it was



additionally closed outside with band aid. This catheter fixation was used
when the animal was fixed on the table in a supine position. After the operation the
band aid was removed and the catheter was left in the thickness of the tissue.
During the operation a laparotomy was performed along the white line of the
abdomen in the extraumbilical area. During the final stage of the operation
suture material polyamide No. 4 was used. Sutures were applied as follows: the
first layer of the suture — on the peritoneum, trans-verse fascia, internal and
external aponeurosis of the rectus abdominis; continuous mattress suture — on the
subcutaneous tissue, continuous two-layered internal — on the subcutaneous tissue.
After suturing, the edges of the wound were pressed together. The seams were
not removed. At the end of the operation all animals underwent antibacterial
therapy using the antibiotic “Combikel LA” at a dose of 1 mL per 10 kg of body
weight of the animal, once, subcutaneously, infiltratively, parallel to the surgical
wound on both sides. The effectiveness of two anaesthesia regimens for canine
ovariohys-terectomy was studied according to two criteria — determining the nature
of the surgical wound healing and the study of blood parameters.Wound healing in
dogs after ovariohysterectomy was determined ac-cording to the following
parameters: the condition of the wound edges, especially the presence of tissue
edema around the wound, the beginning and the end of wound epithelialization,
the period of complete wound healing, the percentage of wound healing by
primary tension. Surgical wound healing was studied on 20 clinically healthy dogs,
10 dogs in each group — experimental (n = 10) and control (n = 10).Blood samples
from animals of the experimental (n = 5) and control (n = 5) groups were taken
from the jugular vein before anaesthesia and operation, after surgery, three,
seven and ten days after surgery. Clinical analysis of blood was performed using
a veterinary hematology analyzer “Mindray BC-2800 VET” (Mindray, China).
The number of erythrocy-tes, leukocytes, platelet count, hemoglobin, hematocrit,
lymphocytes, mo-nocytes and granulocytes were determined in the selected
samples.Serum and plasma biochemical studies were performed using a semi-

automatic biochemical analyzer “Stat Fax 1904” (Awareness Technology, USA), a



semi-automatic  enzyme-linked immunosorbent assay “Stat Fax 303+”
(Awareness Technology, USA) and a coagulometer “K-3002 Optic” (Kselmed,
Poland). Serum and plasma levels of total protein, urea, creatinine, glucose, C-
reactive protein, fibrinogen, cortisol and IL-1 RA, IL-4, IL-6 interleukins were
determined. Glucose and cortisol levels were determined as markers of the level
of the body’s stress response to the performed manipulations.The level of urea
was determined by UreUV-DAC kinetic method, creatinine — by JAFFE Kkinetic
method with alkaline picrate (“Dialab”, Austria), glucose — by glucose oxidant
method (“Filicit-Diagnostic”’, Uk-raine), cortisol — by the method of solid-phase
enzyme-linked immuno-sorbent assay (“Hema”, Russia), the level of fibrinogen
was studied by DIA-FIB Klaus method (“Diagon”, Hungary). In addition, the
level of inflammatory response in the animals was determined by IL-1 RA, IL-4, IL-
6 interleukins using the method of solid-phase enzyme-linked immu-nosorbent
assay and diagnostic kits of LTD “Vector-Best”, Ukraine on “Statfax 303 Plus”
photometer. Statistical processing of the results was performed using Statistica 10
(StatSoft Inc., USA, 2011). The experimental data analysis was performed using the
ANOVA method. Differences between the values were consi-dered reliable at P
< 0.05 (taking into account the Bonferroni correction). The numerical data in the
tables are presented as x + SD. Results An important aspect of epidural anaesthesia is
the identification of the needle position in the epidural space, which prevents failures
and compli-cations (subarachnoid and intravascular administration of local
anesthetic) during the blockade. The relevance of this issue is due to the fact that in
the literature there are no recommendations for tests to control the position of the
needle, which would take into account the species and size of the animal, and
it contains only general data. An important factor that should be taken into account
during an epidural puncture is the anatomical and physiological patterns on the
basis of which identification tests are per-formed. They include: — the puncture
needle passes through tissues that have different densities; — the intercostal ligament
is denser than all other tissues, and its puncture and penetration of the end of the

needle into the epidural space is felt as overcoming a kind of obstacle; — in the



epidural space the pressure is less than atmospheric.All tests of epidural space
identification are based on these features. The most well-known ones are the “loss
of resistance” test and the “sus-pended drop” test.The “loss of resistance” test is
performed in two ways. The first one supposes that the needle is held by hand during
the puncture of the tissues. When the intercostal puncture is performed, there is a
feeling of the need-le’s penetration, which is usually quite well defined. In the second
method a special syringe is connected to the puncture needle, which is part of the
“Perifix” kit, while the needle is slowly pushed inwards with the left hand, and the
plunger of the syringe is constantly pressed with the right hand. When the
end of the needle enters the epidural space, the resistance de-creases sharply,
and the syringe plunger moves easily. We found that the first method is more
convenient, and we used it in research. The “suspended drop” test is performed by
placing a small amount of local anaesthetic on the needle cannula, which is visually
similar to a drop that disappears when the intercostal ligament is punctured by
moving the drug inward due to reduced pressure in the epidural space. We
used this test as an auxiliary one. The final criterion for the correct position
of the needle in the epidural space was the free movement of the catheter in the
cranial direction. The end of the catheter was placed at the level of the fifth lumbar
vertebra of the animal. Surgical wound healing after ovariohysterectomy in dogs
which un-derwent operative and postoperative local anaesthesia regenerative proces-
ses occurred faster than in animals treated with anaesthesia and rimadyl
administered after surgery. The animals of the experimental group had better
dynamics of reparative processes, which was manifested with earli-er (P < 0.001)
filling of the wound with epithelial tissue — after 4.83 + 0.25days compared
with the control group — 7.72 + 0.37 days. Complete wound healing in the
experimental group occurred earlier (P < 0.001) — after 7.07 + 0.26 days compared
with the control group — 10.24 + 0.25 days. The wound area that healed by
primary tension in the experi-mental group was larger than in the control
group (P < 0.05).Thus, we found in the research that epidural use of

bupivacaine in dogs has a beneficial effect on regenerative processes, reducing the



healing timeof wounds. In the study of blood parameters in dogs of the control group
according to the results of clinical blood tests the number of leukocytes
increased (P < 0.01), which was a reaction to surgery, and the level of
platelets on the third day after surgery decreased (P < 0.01) by 2.87 times. Platelet
counts differed between groups before surgery (P < 0.01), after surgery (P <
0.001), and three days after (P < 0.001). This was most sig-nificantly manifested
three days after surgery, when the level of platelets in the control group was the
lowest for the entire study period. This can be interpreted as the body’s
response to the use of rimadyl, although bleeding was not observed in the animals
and physiological hemostasis was main-tained. Seven and ten days after surgery in
the control group of animals the level of erythrocytes, hemoglobin and hematocrit
decreased, which can be regarded as a reaction to surgery, although these
indicators with their changes remained within the physiological norm. In the
experimental group of animals only an increase (P < 0.01) in the number of
leukocytes three days after surgery was observed. Therefore, clinical analysis of
blood showed that the postoperative period was more favourable in the group of
animals which obtained bupivacaineSeven days after surgery the biochemical
parameters in dogs of the control group showed a decrease (P < 0.01) in urea level.
The con-centration of fibrinogen increased (P < 0.01) three days after surgery
in animals of both groups, which is typical for the acute inflammatory process
which accompanies surgery.Among the biochemical parameters in dogs the most
important ones were the changes in the stress response. In dogs of the control
group the glucose level almost doubled (P < 0.001) immediately after surgery.
Du-ring this period, in animals of the experimental group, the indicators dif-
fered (P < 0.001) from those in the control group. Three days later this
parameter in the control group decreased, which indicated the absence of a stress
response in the subsequent period of research. The level of cortisol in the control
group of animals did not change. Firstly, increased glucose level is an indicator of
the stress response in animals in the immediate period after surgery; secondly,

thiopental, which was used in the control group, has the ability to reduce



blood flow in the liver and glomerular filtration rate. It also increases neuronal
excitability, reduces glucose utili-zation by the brain and therefore, creates
conditions for enhanced gluco-neogenesis. Thus, the level of glucose was more
informative for the as-sessment of metabolic response in dogs during surgery. In
the experimen-tal group of dogs the level of glucose and cortisol did not change. The
es-tablished regularities indicate a qualitative antinociceptive effect of bupiva-caine
epidural administration in the experimental group of animals.In the control group of
dogs an increase in IL-1RA level after surgery (P < 0.01), three (P < 0.01) and seven
(P < 0.001) days after surgery was observed. It was not detected in the experimental
group, which indicated a lower intensity of inflammation in the experimental
group of animals. IL-6 level after surgery increased (P < 0.001) in the control group
of animals, which indicated tissue damage in this period. In the experi-mental
group of dogs seven days after surgery only an increase (P < 0.05) of IL-4 level was
found, and at this period differed (P < 0.05) from the indicator in the control
group, which confirms anti-inflammatory compen-satory response in animals. The
level of IL-1RA in the experimental group, compared with the control, was
significantly lower: immediately after surgery — 2.8 times (P <0.001), and on the
third — 2.4 times (P < 0.001) and the seventh — 2.5 times (P < 0.001). At the same
time, seven days after surgery, the content of IL-4 in the experimental animals
ex-ceeded the control values by 1.9 times (P < 0.01). Thus, the cytokine profile study
of the blood of dogs following ovari-ohysterectomy showed that the inflammation
degree in the postoperative period depends on the type of surgical anaesthesia and
postoperative analgesia. The suggested scheme of surgical local anaesthesia and
postoperative analgesia with the use of bupivacaine causes a less pronounced
inflammatory = reaction = compared  with  thiopenate = anaesthesia  and
postoperative analgesia with the use of rimadyl. Therefore, during the study of blood
parameters in dogs definite regu-larities were found. Both anaesthesia-analgesia
methods have their tech-nical peculiarities and do not cause pathological
changes in the metabo-lism, but the use of local anaesthetics affects the body of

animals less.



Discussion Methods of local anaesthesia are improved according to the principle
of their complication and differentiation: new local anaesthetics appear,
methods of performing blockades are improved, the selectivity of indica-tions for
certain methods of local anaesthesia increases. This is supposed to improve the
effectiveness of medical care for animals. A wide range of drugs for anaesthesia,
local anaesthesia, sedation and myorelaxation are used during surgical
interventions in small animals. These drugs belong to different pharmacological
groups and interrupt nociception at its different stages. This explains the variety of
pharmacological agents that cause analgesia. Transduction is transmitted by Ad
and C-fibers of peripheral nerves. It is suppressed by NSAIDs, opiates, local
anaesthetics and corti-costeroids. Transmission of pain stimuli from peripheral pain
receptors to the spinal cord occurs through the primary afferent sensory nerve
fibers. It is blocked by local anaesthetics and o?-agonists. Impulse modulation
occurs in the spinal cord. It is suppressed by local anaesthetics, opiates, o2-
agonists, NSAIDs, NMDA receptor antagonists, tricyclic antidepres-sants and
anticonvulsants. The projection of impulses from the spinal cord to the brain is
transmitted by nerve pathways — spino-thalamic, spino-reticular, spino-
mesencephalic and spino-hypothalamic pathways. Perception is the integration and
processing of nociceptive information in the brain in order to form a response
through the descending nerve pathways in the spinal cord. Perception can be
influenced by general anaesthetics, opiates, o?-agonists, benzodiazepines, and
phenothiazines (Kerroll, 2009).Taking into account the peculiarities of different drugs
used in the re-search, the following aspects should be mentioned. Xylazine
belongs to the group of a?-adrenoceptor agonists which affect the transmission,
mo-dulation and perception of nerve impulses. Its action is manifested by
sedation, myorelaxation and analgesia. Unlike local anaesthetics, its analgesic effect
is not associated with nerve fiber blockade. Thiopenate anaesthesia provides all
clinical signs of general anaesthesia, causes central inhibition of antinociceptive
impulses, but its action does not significantly affect the peripheral nervous system.

It is known that thiopental has no analgesic properties, and its effect is



manifested by the fact that it prolongs the period of opening GABA — dependent
channels on the postsynaptic membranes of brain neurons, the time of release of
chlorine ions into the nerve cell, resulting in hyperpolarization of membranes.
This drug also inhibits the stimulating effect of amino acids (aspartate and
glutamate). The wuse of thiopental promotes myorelaxation, suppressing
polysynaptic reflexes, slows the conduction of impulses through the inserted neurons
of the spinal cord, reduces metabolic processes in the brain, brain utilization of
glucose and oxygen. Thiopental has a soporific effect, in particular accelerates
the process of falling asleep and changes the sleep structure. This drug also
depresses the respiratory center, reduces its sensitivity to carbon dioxide, causes
cardiodepression, increases the capacity of the venous system, reduces hepatic
blood flow and glomerular filtration rate.The use of local anaesthetics affects the
transduction, transmission and modulation of nerve impulses — the conduction
of the impulse is blocked at the level of the roots of the spinal nerves and
the great nerves until they leave the interciliary foramen. Due to this process, the
reflex arc is interrupted, and the blockade of the elements of the peripheral nervous
system provides a qualitative antinociceptive effect. Although amides and esters
belong to the same group of local anaes-thetics, their metabolism is different.
Novocaine, which is a chemical compound from a number of esters of para-
aminobenzoic acid is metabo-lized in the animal by hydrolysis with plasma
cholinesterase to para-ami-nobenzoic acid, which has antihistamine and antitoxic
effects, and diethyl-aminoethanol, which has anaesthetic properties (Panko et al.,
1994).Amides are metabolized mainly in the liver of the animal under the
influence of the cytochrome system. Lidocaine is the most common local amide
anaesthetic used in modern anesthesiology, primarily due to its rapid onset of
action and relatively low toxicity (Suslov et al., 2011). In terms of the ability to
penetrate the nerve, lidocaine (Fesenko, 2002) is one of the drugs that penetrates
the most distant components of the nerve plexuses under conduction
anaesthesia.Bupivacaine is almost completely metabolized in the liver by aromatic

hydroxylation to 4-hydroxybupivacaine and N-dealkylation to 2,6-pi-



pecoloxylidine, both of which are mediated by cytochrome P450 3A4. The
clearance of these substances depends on hepatic perfusion and the activity of
the metabolizing enzyme. Bupivacaine metabolites are neither active nor toxic. About
5-10% of the substance is excreted in the active form in the urine. The use of
high concentrations of bupivacaine (0.50-0.75%) may be accompanied by a risk of
both general and cardio-toxicity, which is widely described in the literature
(Morgan et al., 2000; Campoy & Read, 2013). But at the same time bupivacaine in
a concentra-tion of 0.2% has pronounced analgesic properties.Taken into account the
above mentioned data, we used a 2.0% lido-caine solution for surgical analgesia,
which is less toxic than 0.5% bupiva-caine. Lidocaine acts faster, its duration is
shorter, but sufficient to perform planned surgeries, including ovariohysterectomy.
0.2% solution of bupi-vacaine used in the postoperative period shows faster
analgesia, less toxicity compared to 0.5% solution, and a long shelf life. The use of
catheter techniques and the use of the above drugs, in our opinion, provide optimal
conditions for both surgical and postoperative analgesia. Similar drugs are used by
domestic human anesthesiologists (Fesenko et al., 2007; Suslov et al., 2011).
Therefore, we performed a scheme of aneasthesia during surgery, which used
a 2% solution of lidocaine epidurally on the back-ground of premedication with
xylazine, and in the postoperative period - a 0.2% solution of
bupivacaine.Traditionally, novocaine is used in veterinary medicine for therapeutic
purposes as a means of pathogenetic therapy. The therapeutic properties of local
anaesthetics of the amide series are used insufficiently, and it is poss-ible that
bupivacaine will be a drug that will provide a wide range of the-rapeutic effects for
the treatment of diseases of non-communicable etiolo-gy in animals. Unlike
novocaine, the therapeutic effect of bupivacaine is primarily associated with
prolonged analgesia and changes in physiological parameters in the analgesic area.
Prolonged analgesia can be achieved at least in two ways — by using a drug or long-
acting treatment mixtures, and by improving the blockade technique. Recent
studies indicate the viability of liposomal bupivacaine — a dosage form that

provides a slow release of the active substance with liposomes. The dosage



form is bupi-vacaine, enclosed in multivesicular liposomes. Each liposome
consists of many chambers (vesicles) with hydrophilic nuclei which contain an
an aesthetic. This form prolongs the action of bupivacaine for up to 72 hours.
The concentration of liposomal bupivacaine in the blood has two peaks: the
first one occurs approximately one hour after administration and corresponds to
the systemic absorption of free bupivacaine in solution: the second peak (occurs after
12-36 hours) is the result of gradual release of anaesthetic from liposomal particles.
The half-life of the drug is 13.4-31.4 hours depending on the administered
dose (Chahar & Cummings, 2012; Hu et. al., 2013; Burbridge & Jaffe, 2015;
Aggarwal, 2018; Disce-pola et al., 2020; Markova et al., 2020).The choice of
bupivacaine concentration can be also considered as an important aspect. Using this
approach we can achieve either the loss of all types of sensitivity, or analgesia and
pathogenetic therapeutic effects. Pre-viously, in veterinary practice there was no clear
division of conditions that cause local anaesthetics into those that are
accompanied by loss of all types of sensitivity (anaesthesia), and those that
eliminate pain sensitivity (analgesia). Currently, the introduction into clinical
practice of long-acting amide local anaesthetics — bupivacaine and ropivacaine —
provides the desired effect of anaesthesia or analgesia depending on the applied
con-centration of the drug. The analgesic effect of these drugs is also accom-
panied by pathogenetic therapeutic effects. As in this condition there is no motor
component of the blockade, the animals retain motor function of the limbs. This
method is called differential pharmacological blockade with local anaesthetics.
It can be achieved by using a local long-acting anaes-thetic, such as
bupivacaine, and modern techniques that ensure the deli-very of the drug to the
elements of the peripheral nervous system. As it is a new direction in veterinary
medicine, it needs a comprehensive study in terms of various aspects of
action, which is actually presented in this ar-ticle. And at clinical introduction
of a new technique it is necessary to consider alternative methods of medical
care and to compare their influ-ence on the organism of animals considering

the maximum number of factors. Therefore, performing differential blockade



with 0.2% bupiva-caine solution, we compared various aspects of this
technique with an alternative method. Dogs underwent thiopental anesthesia
with rimadyl analgesia during ovariohysterectomy. As for the technical side of the
blockade needle insertion and cathete-rization, using disposable kits proved to be
convenient in terms of tech-nique. “Perifix” kits have all the necessary
technical means to ensure the effective implementation of blockades, including
bacterial filters. For re-peated administration of drugs epidurally in dogs in the
postoperative period we used subcutaneous “tunneling” of the catheter. This causes
limited aseptic inflammation of the tissues, but allows the catheter to be fixed
securely. We did not find any complications from the technical aspects of the
blockade.Surgical wound healing in dogs after ovariohysterectomy with appli-cation
of operative and postoperative local anaesthesia regenerative pro-cesses was
faster than in animals treated with anaesthesia and rimadyl administered after
surgery. In the animals of the experimental group better dynamics of reparative
processes were observed, which were manifested by earlier wound filling with
epithelial tissue and complete wound hea-ling. Thus, the use of operative and
postoperative epidural anaesthesia in dogs accelerates tissue regeneration,
balances the inflammatory response in the wound and accelerates the formation of
tissue in the surgical wound, compared with animals of the control group. Our data
coincides with the results of other researchers concerning positive aspects of
local anaesthe-tics use and also confirms the superiority of complex treatment
methods over local ones (Rublenko & Vlasenko, 2001; Rublenko et al.,
2014).Clinical blood indicators, biochemical parameters of serum and plas-ma,
namely: integrated indicators of protein metabolism, the absence of renal failure
symptoms, markers of stress body reactions were determined to define the influence
of surgical anaesthesia and postoperative analgesia on the dogs’ health, including the
therapeutic effect of bupivacaine epidural administration. Taking into account the fact
that blockades also have anti-inflammatory effect, this influence can be assessed by
determining the le-vel of interleukins — non-specific mediators of inflammation.

Thus, IL-1RA is a physiological regulator of IL-1 expression. IL-1RA is an impor-



tant natural anti-inflammatory protein, the absence or low content of which
plays a significant role in the pathogenesis of numerous diseases, such as
rheumatoid arthritis, colitis, osteomyelitis, periostitis. Binding to the interleukin-
1 receptor, the antagonist prevents the activation of the intracellular signal
cascade of this proinflammatory cytokine. In healthy tissue IL-1RA is
synthesized to prevent IL-1 mediated inflammatory reac-tions. In case of an
uncontrolled inflammatory reaction, the level of the receptor antagonist to
interleukin-1 is insufficient to regulate its activity. IL-IRA effect as a non-
steroidal anti-inflammatory drug can be used in the treatment of chronic
inflammatory diseases. IL-4 belongs to the hema-topoietins group and acts with
the help of specific receptors on T and B cells, macrophages, liver cells, muscle
and fibroblasts. This interleukin has the ability to stimulate cellular and humoral
immunity. IL-6 is involved in the differentiation of B lymphocytes, their maturity and
transformation into plasma cells that secrete immunoglobulins and facilitate the
expression of receptors for other interleukins, in particular IL-2 and the formation of
T cells. It is a powerful factor in the growth and diffe-rentiation of B cells and
plays a significant role in the growth of tumour cells, so its inhibition can even
have antitumour effect. Therefore, the pe-culiarities of mentioned above
interleukins make it relevant to determine their level in the assessment of the
degree and dynamics of the inflamma-tory process, in particular during surgery.In
dogs of the control group, the number of leukocytes increased, which was a
reaction to surgery, and the platelets level on the third day after surgery was
lower. Platelet count decreased by 65.1% at that time, al though no bleeding
was observed in animals. According to the literary sources, physiological
hemostasis is preserved when the number of plate-lets in the dogs’ blood is 100-150
10%/L (Lamont & Lemke, 2008). Non-steroidal anti-inflammatory drug rimadyl was
administered for three days and three days later thrombocytopenia was diagnosed.
This can be consi-dered as a reaction of the body to its use. In the control group of
animals the level of erythrocytes and hematocrit seven days after surgery also

changed. It can also be regarded as a reaction to the manipulations, al-though



these indicators were within the physiological norm. In the expe-rimental group
only, an increase in the number of leukocytes three days after surgery was
found. Thus, clinical blood test showed that the post-operative period was
more favourable in the group of animals that re-ceived bupivacaine after
surgery. Seven days after surgery, dogs of the control group had a decrease in
urea level. The concentration of fibrinogen increased three days after surgery in
animals of both groups. It is typical for the acute inflammatory process that
accompanies surgery.Among the biochemical parameters of blood, the most
important ones were stress response changes. In dogs of the control group the
glu-cose level almost doubled immediately after surgery. Three days later this
parameter decreased indicating the absence of a stress response in the later period of
the research. The level of cortisol in the control group of animals did not change.
Firstly, elevated glucose level is an indicator of a stress response in the
immediate period after surgery; secondly, thiopental, which was used in the
control group has the ability to reduce blood flow in the liver and glomerular
filtration rate. It increases the degree of neuronal excitability, reduces glucose
utilization by the brain and thus creates conditions for enhanced
gluconeogenesis. All these factors caused hyperglycemia in the control group of
animals. According to Kerroll (2009), thiopental does not directly affect renal and
hepatic function, but it can have a negative influence on hemodynamics and weaken
the fun-ction of these organs.Thus, glucose level was a more informative indicator of
the metabolic response in dogs during surgery under barbiturate anesthesia.
Therefore, the results of our research confirm the data by Fesenko (2010), who
considers glucose to be a more sensitive stress marker than cortisol.In the
experimental group of dogs, glucose and cortisol levels did not change. The
determined regularities indicate a qualitative antinociceptive effect of bupivacaine
epidural administration in the experimental group of animals. The conducted
anaesthesia-analgesia scheme did not affect the glucose and cortisol levels,
which reflected stress response level in the animals throughout the research

period. Thus, the use of local anaesthetics has less stress effect on the body of dogs



than thiopenate anaesthesia and the use of rimadyl for analgesic purposes after
surgery.In the control group of dogs, an increase in the IL-1RA level three
and seven days after surgery was observed. Elevated IL-RA level limits IL-1
synthesis in the case of inflammation and an excess of proinflamma-tory interleukin
IL-1 in the body can cause pathological changes in organs and tissues (Shhekyna et
al., 2013). Therefore, if the IL-RA level does not increase, the inflammation
intensity in the body is lower. An increase inIL-RA was observed in the control
group of dogs and was not detected in the experimental group, which indicated
lower inflammation intensity in the experimental group of animals. Similar
phenomena with the applica-tion of epidural bupivacaine, which reduces the
inflammatory reaction intensity were described by Docenko (2011), who studied the
IL-1 level in the postoperative period. After surgery, the IL-6 level increased in
the control group of animals, which indicated tissue damage during this pe-
riod, as IL-6 enhances protein synthesis in the “acute phase” of inflamma-tion
(Kibkalo, 2017). In the experimental group of dogs seven days after surgery only an
increase in the IL-4 level was found. IL-4 increase in blood serum confirms
the anti-inflammatory compensat ory response in animals. This interleukin
reduces the production of inflammatory media-tors, some proteases, inhibits T
lymphocytes activation and reduces IL-1 production (Filipenko et al., 2012). Thus,
our study of the cytokine profile of dogs’ blood on the background of
ovariohysterectomy showed that the inflammation degree in the postoperative
period depends on the type of surgical anaesthesia and postoperative analgesia.
Conclusion. In the process of performing ovariohysterectomy in dogs a
positive role of local anaesthetics for analgesia and pathogenetic treatment, in
particular 0.2% bupivacaine solution as a drug for epidural blockade in dogs,
was determined. We introduced a scheme of anaesthesia during surgery in dogs,
which used a 2% solution of lidocaine epidurally on the background of
premedication with xylazine, and in the postoperative period — 0.2% solution of
bupivacaine. Wound healing in dogs after ova-riohysterectomy treated with local

anaesthaesia and postoperative analge-sia with 0.2% bupivacaine solution was



faster compared with thiopental an aesthesia and rimadyl analgesia.In dogs after
ovariohysterectomy the dynamics of changes in morphological and biochemical
parameters of blood under the influence of local anaesthesia and analgesia
with bupivacaine was manifested only after three days by an increase in
leukocytes and fibrinogen, while under the influence of thiopental anaesthesia and
analgesia the level of erythrocytes, leukocytes, platelets and fibrinogen increased,
compared with the data before analgesia. Seven days after surgery in the
control group of animals normalization of these indicators with a urea decrease
was ob-served.In dogs which had wundergone ovariohysterectomy, local
anaesthesia and analgesia with bupivacaine were not accompanied by changes in the
level of stress markers — glucose and cortisol, in contrast to anaesthesia and
analgesia with rimadyl, when glucose level increased.Local anaesthesia and analgesia
with bupivacaine for ovariohysterec-tomy in contrast to anaesthesia and analgesia
with rimadyl reduced the int ensity of the inflammatory reaction in dogs,
accompanied by an incre-ase in anti-inflammatory interleukin 4 (IL-4) only on the
seventh day, with the absence of IL-1RA and IL-6 changes, while under
anaesthesia the level of anti-inflammatory receptor antagonist interleukin-1 (IL-
1RA) after three and seven days increased, and the level of pro-inflammatory
interleukin 6 (IL-6) after surgery increased.
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BUCHOBKUA

[Tig yac peanizauii HAP «KniHiko-ekcriepumeHTanibHe 00IPYHTYBaHHS METO/IiB
aHecTesii, [JiarHOCTUKMA Ta TMaTOreHeTUYHUX 3acobiB JliKyBaHHSI TBapuH 3a
Xipypriunux 3axXBOPIOBaHb» KOJIEKTUBOM HAyKOBLIiB Oy/0 TpoBefeHO cepii
BUPOOHUYOTO JIOC/Ti/PKEHHSI BeTepUHAPHUX TTperapaTiB Ta arqpoOOBaHO HOBi MigX01
[10 JIIKYBaHHS TBAPUH 3 XipyPriyHOIO MaTOJIOTIELO.

- Ha mifcraBi mipoBesieHMX [OC/iKeHb 0y/I0 PeKOMEHJOBAHO 3aCTOCOBYBATH
nperniapaT «JIEHATYPAT-K» 3rifHO 3 JIMCTiBKOIO-BK/IQIKOK $IK aHTHUCENTUUHUM,
ne3iHGiKyrounii, IpoTHU3anaabHUM, TMOPa3HIOBAbHUM, 3HEOOJIIOBaIbHUM 3aci0 y
CKJaZli KOMIIJIEKCHOI Teparii TIpY 3amajbHUX TMpolecax Ta a1 00pobku
OMepaL{ifiHOro MOoJs y Pi3HUX BU/[IIB TBAPHUH.

- Berepunapuuii npenapar «IIPEITAPAT MOJIY» Mae BUCOKY TepaneBTUUHY
aKTHUBHICTb 3a DPEKOMEHJJOBaHWMM BHPOOHHMKOM CIOoCcO0i 3aCTOCYyBaHHS, a TaKOX
NposiB/Isie 100pe BUpa)keHy aHTUCETITUYHY Ta Je3iHdekiiliHy ait0. PekomeHayeMo
sactocosyBaty npernapar «[IPEITAPAT MO/IY» 3rifHo 3 IUCTIBKOIO-BKIAAKOK K
AHTUMIKPOOHMM Ta aHTUCENTHYHMM 3acib y CcKmaZii KOMILIEKCHOI Teparii Mpu
3aMa/JibHUX THIMHUX TIpoliecax Ta Jijisi 0OpOOKH orepariiiHoro ToJis Y pi3HUX BHZIB
TBapUH.

- 3acrocyBanns «MA3I JKUBUJIBHOI» y II a3y paHOBOro mporecy f03B0JIse

TIPDUCKOPUTHU 3HIWKEHHSI CTyIeHI0 TIpOsiBy 3amasibHOl peakiii (6isb, HaOpSK,



rinepeMmisi, mopyieHHs1 (PyHKIIi{) Ta CrpUsie TPUCKOPEHHIO pereHepaTUBHUX TIPOLIeCiB
B cepeaHboMy Ha 4,0 nobu. JlaHa mosutuBHa AuHamika «MA3I XKVBWUJIBHOI»
peasi3yeTbCd 3aBAAKU 1I aHTHUCENITUYHWM, PaHO3arOrBa/IbHUM, IPOTHU3ariaJibHUM,
IMYHOCTUMYIOIOUUM  BJIaCTUBOCTAM, 1[0 BIJIOBIZa€ BUMOram [0 Iperaparis, sKl
3acTocoBYyrOThCA y 11 ha3y paHoBoro mpoijecy.

- BetepuHapHui mnperniapat ['esb mogBivHOT fii «EKBigom» Ma€ BUCOKY
TeparieBTUYHY aKTUBHICTb y PpPeKOMeH/IOBaHiM BHPOOHMKOM [03i, criocobi
3aCTOCyBaHHs. PeKOMeHIyeMO 3acTOCOBYBaTHM mpenapar ['esb noABivHOI Al
«EkBifo/» 3rifHO 3 JIMCTIBKOIO-BK/IQJKOKO y SIKOCTi 3HeOOMI0Ba/LHOTO —Ta
MPOTU3aMaabHOTO 3aco0y TIpU TOCTPUX, AaCeNTHYHHX, 3aKPUTUX 3araJbHUX
TMOIIKO/PKEHb TPABMaTUYHOT'O XapaKTepy Y KOHEu.

- Berepunapuuit npenapatr «APTPOJIIK» Mae BHCOKYy TepaneBTUUYHY
aKTHUBHICTb Y DPEKOMEeH/IOBaHili BUPOOHMKOM f03i, criocobi 3acTocyBaHHS.
Pexomenayemo 3acrocoByBatu 1iperniapat «APTPOJIIK» 3rifHO I1HCTPYyKLii $K
MpoTH3anaabHUM, AeceHCHOiMi3ytounMii i XOHJpOMpOTeKTOpHMM 3acib y ckiagi
KOMIIJIEKCHOI Tepartii Ipy 0CcTeoapTpo3i y cobak i KoTiB.

- 3actocyBanna «MA3I IXTIOJIOBOI» y mo3ax Ta 3a cxeMol0, nepe/j0aueHok0
JTUCTiBKOIO-BKJIA/IKOIO, CTIPUSIO Oi/bIIl MIBU/KIM pereHepaillii TKaHWH, PUCKOPEHHIO
3BUIbHEHHs PaHOBOI TMOPOXXHUHHU BiJ, eKCyJaTry Ta BIJACYTHOCTI YyCK/JIaJHeHb 3a
PaxXyHOK BUpPakeHOi aHTUMIiKpOOHOI [ii mpu fiKyBaHHI paH y CBUHeW; 3MeHIIIeHHIO
iHTeHCMBHOCTI TimepeMii Ta HaOpsKy IIKipW, 3MeHIIIEHHIO BUZiJIEHHS eKCyZaTy Ha
TIOBEPXHIO yYpakeHOI [AiJITHKU LLUKIPpYU, PaHHBbOI eriepmisaliii TKaHWH Ta 3HUKEHHIO
00MbOBOI peakiiii 3a pO3BUTKY Triogepmili y cobak Ta KoTiB. Ilo3uTuBHMI edeKT
niperiapaTy OyJyio BUSIB/IEHO y BUTJIsIZi OL/TbIN MIBHAKIN pereHepariii TKAHWH POTOBOTO
balliMaka y KOHeH, BequMKOi Ta [JpiOHOI poraroi Xymo0u 3a pO3BUTKY THiMHO-
HEKPOTUYHHX IPOLIeCiB KOIUT Ta PaTULlb, L0 MPOSBJIS/IOCA Y BiJHOB/IEHHI L[IJTICHOCTI
YPa)KeHUX TKaHWH, 3MeHIIIeHHi CTyTeHs KyJ/ibraHHsI Ta BiJHOB/eHHi (hyHKLIii Oropu.
[Mpermapat «MA3b IXTIOJIOBA» wMae o60rpyHTOBaHu Habip Cki1afoBuX, sKi

BOJ'[O,Z[iI-OTb dHTHUCEIITUYHUMU, 3HeO0/TIOIUNMH i pereHepaTuBHHMM B/1IdCTUBOCTAMU, i



€ Halbi/MbII ONTUMASBLHUMHU [Jis1 TIPO(MIAKTUKA DPO3BUTKY THIMHOTO 3arajbHOTrOo
Mpo1iecy B ypaXkeHUX TKaHWHAaX i e)eKTUBHUM JTiKyBaTbHUM 3aCO0OM.

- 3acrocyBanasa «MA3I IIMHKOBOI» y I ¢a3y paHoBoro mporecy 03BOJIsI€
MIPUCKOPUTHU 3HWKEHHsI CTYTeHI0 TMposiBY 3amajabHOi peakuii (ekcypatis, Oisb,
HaOpsIK, TinepeMisi, OpyIleHHs (YHKIIi1) Ta CIpHsi€ MPHUCKOPEHHIO pereHepaTUBHUX
mpoiiecie B cepegnboMy Ha 4,0 mo6u, Ha BigMiHy Big Tpynu TBapwH, e
3acToCcoBYyBa/iM CUHTOMILIMHOBY eMYyJIbCilO Ta JIIHIMeHT 3a BUIIHeBCbKUM IIPOTArOM
BCLOTO TNepiofly mikyBaHHs. [laHa mnosutuBHa auHaMika «MA3I LIMHKOBOI»
peasi3yeTbCcsl 3aBASKA 1  aHTHMEKCYJATUBHHUM, aJ[COOPYIOUMM, aHTHUCEITTUYHUM,
IiICYlIyBalOUUM BJIACTUBOCTSIM, 1110 BIJTIOBiZla€ BMMOraM [0 Ipernaparis, sKi
3aCTOCOBYIOThCA y | (pa3y paHoBoro mpotiecy.

- [Ipenapat I3IXEJIC € edekTriBHUM 3acob0M [ij1s iKyBaHHS arpecii y cobak i
KOTiB. BiH [Jomomarae 3MeHIIWTH CTPEeCOBY peakllito, eMOL{iiHe Hallpy>KeHHS Ta
TMiJBUILATA CTIMKICTh OpraHiaMy Ao cTtpecy. Lle mMo)ke mpu3BeCTHM A0 3HAYHOIO
TOKpallleHHsI TIOBeZiHKM TBapUHU Ta 3pobutH ii Ginbiin Ge3rnedyHoro /s Jitofei Ta
iHmx tBapuH. Betepunapuuy npenapar [3IXEJIC y cknazi KOMIJIEKCHOI Tepamil y
JOC/TiPKYBaHUX TBapyMH 3a TMOBEJIHKOBMX aHOMa/id Ma€ BHCOKY TepareBTUUHY
eeKTUBHICTb, TaK SIK €KCIepUMeHTa/bHI TBapuHU [00pe TepPeHOCUTN JIaHUM
JOCJTiDKYBaHUI TIperiapar, IIPOsiBiB TMOOIUHMX peakijiii 3a Iepiof MpOBeJeHHS
jocaigy He BusiBAs/iM. HeraTuBHUX 3MiH 3 OOKy TpaBHOI, CeplLieBO-CyJUHHOI,
[IMXaJIbHOI Ta HEPBOBOI CUCTeM y TBapuH Ipu 3actocyBaHHi ripernapary [3IXEJIC y
KOMITJIEKCHIM Tepariii 3a TposiBiB arpecii y cobak i KOTiB He BigmiueHoO.
Berepunapuuit npenapat I3IXEJIC mae BHCOKY TepaneBTUYHY aKTHUBHICTb Y
pPeKOMeH/JOBaHUX BUPOOHUKOM [103i, criocobi 3aCTOCYBaHHSI.

- Betepunaphuuii nperiapat OKCUTOLIVH (po3umH A5t iH’ €K11ik) BUPOOHUIITBA
TOB «BII «YKp300BeTrpomriocrau» Ma€ BHUCOKY TepareBTUUHY aKTUBHICTb Y
pPeKOMeH/I0BaHiii BUPOOHMKOM Zi03i Ta crmocobi 3acTtocyBaHHs. [106iuHUX edeKTiB 3
060Ky TpaBHOi, ceplLieBO-CYAUHHOI, JUXa/JbHOI Ta HEPBOBOI CHUCTEM y TBapuH IpU
3actocyBaHHi mipenapaty OKCUTOLWMH (po3uvH A/si iH’ €KLM) y KOMILUIEKCHIN

Teparii CamMOK 3a pernpoAyKTOJIOTIUHOI IaToJ/IOril He BigMiueHO. PekoMeHIyemo



3aCTOCOBYBATH JIaHWM Mpernapar 3riJHO peKOMeH/allid ONMCAHUX Y JIMCTIBLi-BK/Ia I
AK TIpO(diJaKTUYHMM Ta JMiKyBa/JIbHMK 3acib 3a 3aXBOPIOBaHb peINPOAYKTUBHOI
CHCTEMH CaMOK CBiMICBKUX TBapWH 11 HOpMaJli3ariil rmepe0iry pomoBoi [isyIbHOCTI,
30KpemMa TIIiIBUILIEHHS CKOPOT/JMBOI 3[aTHOCTI MIOMeTpit0, 3aTpUMLi MOCIIAY,
TIOKpAILleHH BU/iJIeHHSI MOJIOKa, Ta Yy CK/IaJi KOMILUIEKCHOIO JIiIKyBaHHS ITIPOL{eCiB,
1[0 CYIPOBO/KYIOTbCSl 3alajbHUMU IpOLjecaMu OpPraHiB pernpoJyKTHUBHOI CHUCTeMU
CaMOK.

- BuKoOpUCTaHHA TryMary HaTpil0 [03BOJISIE TMOMepeJUTH MiCAsSKaCTPaLlivHi
YCK/IaZJHEHHSI, CKOpOUy€ uYaC OJYy’KaHHs, TIOJiermiye repebir micasionepaliiiHoro
3arna/ibHoro rpowecy. [IpoBeieHHI eKCriep¥MeHTa/IbHI AOCTiPKEeHHS CBiUaTh IIpo Te,
IT[0 TyMaT HATPil0 Ha/Ie)KUThb [0 TIperapariB 3 BUCOKOIO 0i0/IOriuHOI0 aKTHBHICTIO i
MOXXe OyTW peKOMeHJOBAaHWM IS TIiBUII[eHHS CTiHKOCTi OpraHiaMy TBapuH [0
3aXBOPIOBaHb, @ TAKOX /IS JIIKYBaHHS TBapHH 3 XIPyPriuHOO IaToJIOTIEL0.

- Ilepdopatiisi cTpaBoxosy y TBapuH € HeOe3reyHUM 3aXBOPHOBAHHSM, III0
CYNPOBO/I)KYEThCSI 3araJlLHUM MPUTHIU€HHSM TBapUH, MOPYILEHHSIM TIPUHOMY KOPMY
Ta HAKOMWYEHHSIM WOro TiJj LIKipOK, IO YCK/IaJHIETHCSA PO3BUTKOM THIMHUX
3anasbHUX TipotieciB. [lpu 37iliCHEeHHI omepaTMBHOrO JAOCTyIy [0 Tepdopaliii
CTpaBOXOZly HeOOXiZJHO BpaxoByBaTH HAAMIpHY PYX/IMBiCTb IIIKMi Ta aHAaTOMO-
Tornorpadiudi ocobsmBocTi 1i OyZ0BH, a came HasBHICTb MOPYY >KUTTEBOBAYK/TUBUX
opraHiB (Tpaxes, speMHa BeHa, COHHA apTepis).

- 3a yCK/IaJIHEHUX paH, 110 TPUBAJIO He 3arOlHThCS, B KOMIIEKCI JIIKyBaJbHUX
3aX0/iB 3aCTOCYBaHHS TiIPOKOJIOIHOI OB’ SI3KU [a€ MOXJ/IMBICTb AOCATTU 3arO€HHS
TKAHWH 3a PaxyHOK MOBITPONPOHMKHOIO i BOJOBIAIITOBXYBaJbHOIO 30BHILLIHBOTO
TUTIBKOBOTO IIapy, SKWM TIepeliko/pkae 3a0py/[HeHHI0O PaHW, TIPOHUKHEHHFO
MiKpoopraHi3miB. 3a paxyHOK CBOiX 0COO/IMBOCTeM TTOB’SI3KW 32 KOHTAKTY 3 paHOBUM
CeKPEeTOM CTBOPKOE BOJIOTe CepelioBHILLIe, 1[0 CIIPUSE 3arOEHHIO PaHU, TIPU L[bOMY He
TIDUWIKTIAE [0 TIOBePXHi, 10 pobuTb 3MiHYy TIOB'si3kM 0Oe36osticHor0. TIpo3opicTh
TIOB’SI3KM [J03BOJISIE KOHTPOJ/IFOBATU XiJI PaHOBOTrO TIPOL[eCY i BHOCUTHU KOPEKTHBHU B

JIIKYBaHHS paHU.



- JlaMiHIT y KOHeM Ma€ TIO/ieTiO/NOriyHe TOXO[)KeHHS | MOB’sI3aHUM 3
TOPYILIEHHIM YMOB yTPUMaHHS, FOZiBJL TOWIO0. [/ J1aMiHITy XapakTepHi He TiJIbKu
MiCI[eBI O3HaKM 3alajieHHs, a W 3arajbHi, $Ki TIPOSIBASIIOTHCA TiJJBUIEHHIM
TIOKa3HUKIB TeMriepaTypH, MyabCy Ta AUXaHHS, MOPYIIEeHHSAM pyXy, IPUTHIUeHHSIM Ta
iH. [liarHOCTHKa J1aMiHITy TTOBMHHA 3/iMICHIOBAaTUCS KOMILJIEKCHO, 3 ypaxyBaHHSM, K
3arajJibHOTO CTaHy TBapWH, TaK W 3aCTOCYBaHHSIM CIiellialbHUX MeTofiB (ripoba 3
UMMM, peHTreHorpadisi Toio). JlikyBanbHi 3axogu TIOBUHHI 3[iMCHIOBaTHCS
iHAWBITyanbHO AJ151 KOKHOI TBAapWHU Ha (DOHI TOJIiMNilIeHHs YMOB YTPUMaHHSI, TO/IiBJIi,
a TaKOXX 3aCTOCYBaHHSI aHTUTiCTaMiHHUX, MPOTU3araJbHUX Ta aHTUOAKTepiaJlbHUX
Tiperiaparis.

- I'epHioTOoMisi 6e3 PO3THHY TPMIKOBOIO MillIKa CITPHSIE CKOPOUEHHIO CTPOKIB
pereHepaiiii Ha 6,0 fi6 y cBuHeld, Ha 8,8 116 y KoHel, Ha 7,5 [1i6 y cobak Ta Ha 5,0 71i0
y Benwkoi poraroi xynobu. 3actocyBaHHs [I-miofjibHOro 3BOPOTHOrO IIBa TIpU
3aKpUTTi paHOBUX ZiedeKTiB 3a repHioToMii 3abe3neuye HafiliHy (ikcallifo TKaHUH Y
micsisioniepariiviayii nepiof;. Po3THH rpryKOBOTO MilllKa cripusie 06CiMeHiHHIO TKaHWH
yepeBHOI CTiHKH MiKpodh/10p0or0, BHAC/iZIOK YOro 03HAKH 3araabHOI peakiiii BUpakeHi
3HAyHO SICKpaBillle Ta TpUBaJillle, 1[0 TOTpeOye A0JAaTKOBUX MeAUKaMeHTO3HUX
3arpar.

- The multifactorial etiology and pathogenesis of breast tumours in dogs are
shown, the importance of dogs as biological models for the study of this problem in
human medicine is proved. The role of markers of the neoplasia process in most cases
is ambiguous in the assessment of their involvement in the mechanisms of tumour
aggression and depends on the features of the interaction at the cellular level. The
immediate cause of the development of breast tumours in dogs is caused by acute-
phase reaction, impaired hormonal and endocrine balance and adverse effects of
environmental factors, genomic instability, which leads to disruption of their
structure and mutations. The conducted analysis allows us to detail the available
information on molecular-biological markers of carcinogenesis, to determine the
genetic basis of a complex cascade of initiation of oncogenesis, the development and

progression of breast tumours in dogs, allows us to improve the diagnostic criteria



and outline the main therapeutic and preventive strategies for this disease, relevant
both in human and veterinary medicine. The prospect of further research is based on
the possibility of influencing certain biological targets, which will ensure the high
efficiency of destruction of neoplasia cells and inhibit their dissemination against the
background of reducing, first of all, toxic effects on tissues and major systems of the
patient’s body.

- In the course of the development of breast neoplasia in dogs, tumour cell
metastasis, certain dynamics of the ratios of procoagulatory, anticoagulant
mechanisms and the fibrinolysis system that underlie oncogenesis arise. Against the
background of multiple vectors of changes in hemostatic signs for breast tumours in
dogs, an increase in their magnitude is accompanied by a deepening of
hypercoagulable state and disorders of endothelial function, activation of proteolysis
and development of oxidative stress and endotoxemia, indicating the presence of
direct correlation between the size and invasiveness of neoplasm. Progression of
disturbance of hemostatic balance in the case of increased neoplasia is mainly due to
the excessive activation of the extrinsic blood coagulation pathway, which is
triggered by a tissue factor, although there is also evidence of an increased imbalance
of the internal coagulation mechanism associated with endothelial function.
Generalized results of clinical and experimental studies indicate that the system of
clinical and morphological and hemostatic criteria allows one to assess the degree of
aggressiveness of the tumour process, which is especially important at the stage of
early pre-operative diagnosis and control of the effectiveness of treatment for
neoplasia of the breast in female dogs.

- Pododermatitis of dogs in the structure of skin diseases accounted for 13.79%
of all cases and had different macromorphological clinical variability. In dermatitis of
the distal extremities in dogs, the main clinical symptoms were erosive-ulcerative and
erythematous inflammation of the interdigital space, lichenifcation, fbrosis, ulcers,
haemorrhage, alopecia areata, the presence of popular and pustular rashes with a
haemorrhagic and purulent exudate. In most cases (75%), inflammation of the tissues

was localised in the pastern (metatarsus) and fngers of dogs. The associative nature of



dermatitis of the distal extremities in the examined sick dogs was established. Thus,
the pathogen Demodex canis was detected in (87.5%) patients, 68.75% of dogs were
diagnosed with Malassezia pachydermatis, and 75% of experimental animals were
diagnosed with Staphylococcus epidermidis (62.5%). The use of drugs Bravecto,
Cefuroxime, Orungal, Apoquel compared with a combination of Ivermek, Levomicol,
2.5% Amitraz solution, Allegra, and Sinulox increased the proportion of animals with
complete healing by 2.3 times (from 28.6% to 66.7%), reduced unsatisfactory results
by 5.1 times (from 57.1 to 11.1%), as well as reduced the duration of treatment period
by 1.6 times (p<0.01) with extending the remission period by 2 times (p<0.01).

- 3akputuii Meton (ikcarlii KpwkoBo-kKi1yboBoro cyrinoba (KKC) i3
BUKOPHUCTAHHSM KaHYJ/IbOBAaHOTO T'BHHTA ITiJj PEHTT€HOCKOMIUHUM Har/siioM € Oi/IbIil
ebeKTUBHUM B TIOPiBHSHHI i3 BiAKpUTUM MeToJoM ikcarii. 3aBAsKu
MaJi0iHBa3UBHOMY XipypriuHoMy AOCTYIy, sSIKAl He 1oTpebye Be/IMKOI TpaBMaTu3arlii
M’SIKNX TKaHWH, 30KpeMa M’si3iB, He TIOTpeOye pO3THHY KarcCyaud cyrioba. B
pe3y/ibTaTi 3aCTOCyBaHHS 3aKpUTOr'O0 METO/y OCTeOCHHTe3y 3a HecTabisibHOCTI KKC
BijOyBa€eThCS IIBU/IIE BiJHOB/IEHHSI CTaHy OpraHi3My sike TIPOSIBJISIETHCS MEHIIUM
HaOpsSIKOM paHH, LIBUJIIUM HWOTO0 3HUKHEHHSIM, Ta MeHIl BHPa)KeHOH eKCy/alli€ro.
Tako)K crocTepiraeTbCsi MeHIL BUpa)kKeHi TMPOSIBU aTakcil y TBapuH, SIKUM Oys0
3aCTOCOBAHO 3aKpUTUN METOJ] OCTeOCHMHTe3y, i IIBU/IIMN TepMiH OAYy)KaHHSI.
3aBsKM 3aCTOCYBaHHIO 3aKpDUTOTO MeETOAY JIKyBaHHS [OCATA€TbCS MeHIa
TpaBMaTH3allisi TKaHWH, a PEHTreHOCKOIisl [J03BO/ISIE BU3HAUUTU TOUHI MapameTpu
dikcarii KicToK cyrno0y B aHaTOMIUHO TPaBUJILHOMY ITIOJIOXKEHHi Ta mpodisakTye
Mirpaiiito TBUHTa y CMHMHO-MO3KOBUI KaHal B KPW)KOBOMY Bifiii xpebta, ToOTO
VMOBIPHICTb BUHUKHEHHS yCK/1aJJHEHb.

- Pentrenonoriune goc/iipykeHHs HeCTabi/IbHOCTI KPH>KOBO-K/TyOOBOTO CyT/I00y
€ [OoCUTb iH(POPMATHBHUM Ta TOUHUM METOZOM [iaTHOCTUKUA HeCcTabibHOCTI
KPIKOBO-K/TyOOBOT0 Cyr/io0y y pi3HUX ii mposiBax 3a Il [TOCTAaHOBKH OCTaTOUHOT'O
[iarHo3y, BUSIBJIEHHSI ~ CyNyTHIX  TaTOJIOTiM, TMpOTrHa3yBaHHS  IOJAAJIbLINX

MaTo/MIOTiYHUX 3MiH Cyrno0y Ta BH3HAueHHs XipypriyHOro MeToAy JIiKyBaHHS.



3anpornoHoBaHa HaMM CXeMa pPeHTIeHIBCbKOrO [OC/IPKeHHS € ONTUMa/lbHUM
aJICOPUTMOM /Iitt py Timo3pi Ha HecTabinmbHicTE KKC.

- Y KOpIB 13 BApa3KaMH TIiIOLIBH JIIKYBaHHS CYIIPOBOKYBa/IOCS TTiABULLIEHHIM
piusi IJI-4 B TBapuH o060x rpyn (p<0,05), ogHaK 3a KOMILJIEKCHOTO MeTOAYy Lie
BifOyBasiocs IIBHIE, 10 CBiAUWTH MpO OiNblll aKTWBHY pereHeparlif0 TKaHUH.
BcraHoB/ieHO 3pocTaHHs BUXigHOrO piBHA 1JI-6 y TBapuH i3 BUpa3Kamu IIiIOLIBA —
no 275,92+17,93 nr/mn (p<0,001), MOpiBHSIHO 3 TMOKAa3HWKOM 3/0POBHUX TBapuH —
11,7440,73 nir/mii. OpTorieAniuHa po34ncTKa Ha (OHi /iKyBa/sbHOI O/IOKaZy CTIpUsie
Oisbll MIBMAKINA HOpMasmizailii I[bOr0o TOKa3HWKa. /IlMHamika piBHSI iHTep/ielKiHiB
CBilUMTH TIPO MEHIIl BUpa)kKeHy 3arajbHy peakijilo y BeJMKoi poraroi xyzobu 3
BUPAa3KaMH IiJOIIBU MPU 3aCTOCYBaHHI KOMILJIEKCHOI'O METO/Y JIIKyBaHHS.

- In the process of performing ovariohysterectomy in dogs a positive role
of local anaesthetics for analgesia and pathogenetic treatment, in particular
0.2% bupivacaine solution as a drug for epidural blockade in dogs, was
determined. We introduced a scheme of anaesthesia during surgery in dogs,
which used a 2% solution of lidocaine epidurally on the background of
premedication with xylazine, and in the postoperative period — 0.2% solution of
bupivacaine. Wound healing in dogs after ova-riohysterectomy treated with local
anaesthaesia and postoperative analge-sia with 0.2% bupivacaine solution was
faster compared with thiopental an aesthesia and rimadyl analgesia.In dogs after
ovariohysterectomy the dynamics of changes in morphological and biochemical
parameters of blood under the influence of local anaesthesia and analgesia
with bupivacaine was manifested only after three days by an increase in
leukocytes and fibrinogen, while under the influence of thiopental anaesthesia and
analgesia the level of erythrocytes, leukocytes, platelets and fibrinogen increased,
compared with the data before analgesia. Seven days after surgery in the
control group of animals normalization of these indicators with a urea decrease
was ob-served.In dogs which had undergone ovariohysterectomy, local
anaesthesia and analgesia with bupivacaine were not accompanied by changes in the

level of stress markers — glucose and cortisol, in contrast to anaesthesia and



analgesia with rimadyl, when glucose level increased.l.ocal anaesthesia and analgesia
with bupivacaine for ovariohysterec-tomy in contrast to anaesthesia and analgesia
with rimadyl reduced the int ensity of the inflammatory reaction in dogs,
accompanied by an incre-ase in anti-inflammatory interleukin 4 (IL-4) only on the
seventh day, with the absence of IL-1RA and IL-6 changes, while under
anaesthesia the level of anti-inflammatory receptor antagonist interleukin-1 (IL-
1RA) after three and seven days increased, and the level of pro-inflammatory

interleukin 6 (IL-6) after surgery increased.
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AKT BITPOBATKEHHA
PEIYALTATIE PEIYALTATIE HAYKOBO-TOCTUHAX, I0CALIHO-KOHCTPY KTOPCEKEHY §
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.Elliiculu AKTOM numepmrmn, wo  pPeIviLTATH u.nni.mﬂuﬂ e eKTHRHOCTI
BHKOPHCTAHHN ¥ cofak KpoBOCIMHOTO ATYTA 3 BOPOTKOBWM Mexamizmom — SICH-
TOURNIQUET saxonanoi na kadeapi sHyTpilinix xpopod Ta KAHIMHOT TIarHOCTHEN TRAPAH T2
kadenpi eTeprnapiol Xipypril Ta penpoaysToaorii BNpoRaTECHe B ocBiTHIE npouee Kadeipn
BeTepHEapHO] Xipypril ta penpogykronorii JepaasHoro GloTeXHONOTIMEOTD YHIBEPCHTETY,

1. Bua EBOpoBAlKeHHY PeIVIRTATIB: JACTOCYRAHHN  peiynetarie  edexTHmHOCTI
JACTOCYBAHHA KPOBOCHMHHOMO TypHikera SICH M4 3yNHHKH KPOBOTEMi HA IPYIHHX | TAIOBHX
KIHIIBKEX COGAEK PIIHOTO POIMIPY Ta MACH Tina.

2. @opma BOPOBATKCHNE: 1BIT NP0 HATAHY HayKoBy nocmyry Me 36-24 JIIT, meTomeei
PeROMEHTALIT.

3. Hoeisa peryanTaTis naykopol poloTH: MOMATAc ¥ TOMY, W0 TEOPETHHHO i KAiHiK0-
EKCNCPHMCHTATEHD OOIPYHTOBAHD JACTOCYRAHHA KPOBOCTIHHHOID TypHiketa SICH s aynenkn
KPOBOTEH] HA [PYAHAX | TA30BHX KiHLiBKaX cobak 3a pan, :abois, POITATIE, POIPHBIE M'AKHX TRAHHH
2-4 crynens, Hanano xapakTepHCTHEY 3acTocyBanHs kposocnueaoro TypHiketa SICH okpemo wa
TPYAHKK | TasoEMx KiHmiekax colak pissoro poisipy i Mac Tila: Ha FpyIHEX KiBWiBxkax cobax
Macolo Tina 16-48kr. Typriker SICH 3yIHHAE KPOBOTOR QHCTATRHINE MICIH HOM0 POITANIYBAHHE
MIC/A IATATYBAHHA Ta GiKCAUl, WO ¢ BaRIHEHM ¥ HATAHHI Tepo] JonosMord codaKam 1 TPaBMaMH
IPYOHHX EIHWIBOK, PeivibTard QOCNITWEHHA NUITBEPIAYIOTH COEKTHBHICTE 3ACTOCYBAHHA
kpoBocnuHHOre TypHikera SICH ans »ynuHkd KpoBOTEN| HA TAI0BMX KiHNIBKAX cobak Macow 16-48
kr, TypHIKeT 3yNHHAE KPOROOGIT MiCA IATAIHEHHA THCTANLHIUE MICUR f0I0 POITAIYBAHHA, 10 €
BRATHBHM ¥ HAOAHHI NepLio] A0NoMOTH cODaKaM 3 TPABMAMH TA30BHX KIHIIBOK.

4, lepenik Kypeis | JRCHHIAIN, ¥ PAMEAX SKHX BIPOBATKEHD PeIVIRTATH HayKoRol
poiors: no kadenpi setepusapuol xipypril Ta penpoaykronoril, 3a THcuMnIiRe0 OnepaTHBEHA
XipYprif 3 0cHOBAME ToNorpadivnol aHaToMIl Ta AHECTEII0NOTIT; JaranhHa Ta cnemiaikHa Xipypris,
Xaopodu apibanx Teaphn (cneuwiankicts 211 — Berepunapua se HIHHA).

5, Couianemnii | HAYKOBO-eKOHOMIMHHA eQeKT: NIOBHLICHHA SKOCTI OCBITH T4
ospafiosaenns Mafifytaix daxinuis, a Takos npakTMEYSEX Tikapis | HaykoBuiB Yrpalnd 3
OOCATHEHHAMH ¥ BHBUCHHI NipVpriMHMX 3aXROPHBAHE TRBAPHH, B TOMY SHCII reMocTasy B coak Ta
IANPOBATKENHA Y BITIHIHANY BETEPHHAPHY NPAKTHKY CYHACHHX NIKYBANRHEX MIAX0IiR,
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