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1. BBEAEHUE

AKTyaJIbHOCTh  HccenoBaHusa. CmoyxeOHOe  COOAaKOBOJCTBO  SIBIIACTCS
HEOTHEMIIEMOM U BOCTPEOOBAHHOI OTPACIBI0O HAPOJHOIO XO3SMCTBA HAIIEW CTpPAHBI.
HecMoTpss Ha BBICOKME TEXHHMYECKHME BO3MOXXHOCTH CTpPaHbl M TEMIbl Pa3BUTHS
OXpaHHBIX CHUCTEM, B COBPEMEHHOM MHpPE HE pa3padOTaHO yCTPONCTBO, CIOCOOHOE
3aMEHUTh c00aKy Ha ciIyk0e denoBeka. OjHaKo, Kak U y JIIOOOTO JIPYyroro opraHu3Ma,
3I0pPOBbE COOAK HMMEET OrpaHWYEHHBIH pecypc. 3ajgada BETEpPUHAPHOM CIyXKOBI -
YBEIMYHTH MPOJOJIKUTEIHHOCTD JKU3HU KUBOTHBIX, TTOBBICUTh KA4ECTBO MX PA0OOTHI U
o0ecTeunTh COXPAaHHOCTh 3JI0POBbsl cOOaK, Haxoagmuxcs B 3kciuryaTtanuu. (I'omyOes,
B. B., 2004; Ipaep, 1. A. 2008; Ilymxkapes, H. A., 2011; ®daputos, T. A., 2012;
CrexonbHUKOB, A. A. 1 coaBT., 2018; Cnoboasuuk, P. B., Heuaes, A. 1O., 2018).

[Tatomorun  cepAeYHO-COCYIUCTON CHCTEMBI Yy CO0aK HMMEIOT 3HA4YMMOE
pacrpoCTpaHEeHUE U SIBISAIOTCS OJHMMHU M3 CaMbIX YacTO BCTPEYAEMBIX 3a00JI€BaHUM
HezapasHoi 3Tuosioruu (CrekosnbHUKOB, A. A., u coanrt., 2011; Unnapuonora, B. K.,
2014; Kouapsn, B. /I., Ymakos, M. A., 2014; Kpyrnogsa, T. C., [Taxmytos, 1. A., 2014;
Huxynun, 1. A. u coaBt., 2015; 3aBesnona, A. H., 2016; Kamtoxnsiii, 1. 1., bapunos,
H. 1., 2016; Yepnenok, B. B. u coast., 2017; JIutBunos, E. C., UnnonutoBa, T. B.,
2019; Cumaxosa, M. I'., 2019; Ilymunun, FO. A., Hukymun, U. A., 2019; Kosanés, C.
I1. u coarr., 2020; MakcumoB, B. U. u coast., 2020; Illepbakos, I'. I'. u coasr., 2020;
Stephenson, H.M. et al., 2012; Holler, P. J., Wess, G., 2014; Corda, A. et al., 2019 u
Jp.).

[TpuuyrHamMu pa3BUTHS MPUOOPETEHHBIX MATOJIOTUH cepla, o JaHHbM 1. Janus
(2016), A. Tidholm (2001) moryT OBITH pa3IMYHbIC ITHOJIOTHYECKHUE (DAKTOPHI, TAKUE
KaK: TeHeTn4ecKku Hacienyembie aHomanuu (Dukes-McEwan, J. et al., 2003), mopoanbie
npeapacnoyioxeHnoctu (AnuukoBa, JI. B., Hemko, H. A., 2012; 3aBbsuioBa, A. H.
2016; Lobo, L. et al., 2010; Stephenson, H. M. et al., 2012), moTepsi KpOBH, TAKETbIC
TpaBMbI, 4Ype3MepHble  (U3MYECKHE  HArpy3KH, OTpaBIEHUSA, TEPEHECEHHbBIC

nH(peKMoHHbIe 3a001eBaHud U mapa3utosbl (Szatmari, V., 2020), HeuH(pEKIIMOHHbIE



3aboneBaHus Ipyrux cuctem opranusma (Axcenbpon, A. C., 2016; Tunumera, . C.,
2016; Lobo, L. et al., 2010; Chow, B. et al., 2016; Janus, 1., 2016).

Hayuyno noka3zana mopoaHasi IpeapacrnooXEHHOCTh XMBOTHBIX K OTIEIbHBIM
3aboneBaHusIM cepjana. Tak, awiaranuoHHas kapauomuornatus (JIKMII) nambGonee
Y4aCcTO BCTPEUYAETCA Y cO0aK KPYITHBIX M THTAHTCKHUX MOPOJI: OOKcep, JoOepMaH-TTuHYED,
HEeMeIlKass OBYapKa, HEMEIKUM JOT, HMPJAHJICKUU CeTTep, CeHOepHap, MOCKOBCKas
crtopoxenas u T.1. (Koposkun, JI. u coaBt., 2011; KpacHonmo6oga, E. I1., 2017; Everett,
R. M. et al., 1999; Vollmar, A. u coaBt, 2003). l;ist cobak METKUX U CPETHUK TOPO/I,
0COOCHHO BO BTOPOM MOJIOBHHE JKU3HU XapaKTEPHBI OTKJIOHEHHUS B pabOTe KJIAITaHHOTO
amrapara cepjia, HarnpumMep, SHI0KAPIM03 MUTPAIILHOTO KJIallaHa 4YacTO BCTPEYAETCS Y
Menkux nopoj cobak (Kysemun, A. A., 2012; Borgarelli, M. et al., 2012; Fox, P. R.,
2012)

B mnocnegnue roawsl ObUT JTOCTUTHYT CYIIECTBEHHBIM Mporpecc B MOHUMaHUU
natrou3MOIOTUHU,  T'€HETHMYECKUX  HMCTOYHHUKOB M MOJICKYJSIPHBIX ~ OCHOB
KapJIMOMHOIIATHM KAK B TYMaHHOW, TaK MU BETEPUHAPHOM MEIHUIIMHE, YTO MO3BOJIMUIIO
KJIacCU(PUIIMPOBATh WX, pa3padoTaTh 3(PPEKTUBHOE JEUYEHHE IMPU HEKOTOPBIX BHJIAX
ATUX TIaTOJOTHM, a TMOHUMAHHE MOJICKYJISIPHBIX MEXaHHU3MOB ITO3BOJIMIIO 00OOCHOBATH
npeBeHTUBHbIE Meponpuatus (Kopokun, /[. u coast., 2011; Maprtun, M. u coasr.,
2014; Kpyrnona, T. C. u coaBnrt., 2014; 2015; 3aBbsnoBa, A. H., 2016; Xynukosa, O. A.
n coanT., 2018; AnnmkoB, B. B. u coast., 2019; Dukes-McEwan, J. et al., 2003;
Teshima, K. et al.,, 2006; Martin, M. W. S. et al., 2010; Lobo, L. et al., 2010;
Stephenson, H.M. et al., 2012; Haggstrom, J., 2013; Wess, G. et al., 2014; Chen, H. Y.
et al., 2014; Langhorn, R., 2016; Janus, 1., 2016; Corda, A. et al., 2019; Pérez, J. M.,
2020). 3a mocnegHuEe TOJbI KApAUOJIOTHS MEIKMX JOMAIIHUX >KUBOTHBIX B Hallen
CTpaHE HWMEET MHTEHCUBHOE pa3BUTHE, OJHAKO HMEETCS em€ UeNbld psij
HEOCBEIIICHHBIX BOMPOCOB. Cpeau HUX ATHUOJIOTHYECKHE (DAKTOPHI, MPUBOIAIINE K
BO3HMKHOBEHHIO HEKOTOPHIX 3a00JIeBaHHWI Cepalla, OTCYTCTBHE OIHO3HAYHBIX
pedepeHTHBIX MOKa3aTeNIe I )KMBOTHBIX PA3HBIX BHIOB, IMOPOJ M JIa)Ke >KMBOTHBIX

OJHOI'0 BHJA Y MOPOJIbl, HO C Pa3HOM MAacCOM Tea.



Lenpto Hacrosmed pabOThl SBUIOCH U3YYUTh JTHOJOTHIO, MPOBECTU
KOMIUIEKCHYIO JHArHOCTUKY M KOPPEKIMIO paboThl cepiia y cobak CIyXeOHBIX MOpOo.
IIPU JWIATAMOHHOM KapANOMHUIIATHH.

JIist peanu3anuu 1eau ObUTH MOCTABIICHBI CIICAYIONINE 3a]aun:

1. OnpenenuTe 4YacTOTy BCTPEYAEMOCTH M KIMHUYECKUE MPOSBICHHS
JUIATAlMOHHON KapAHMOMHUONATUN CPEAH TOIMYNALHMHU COO0aK CIyKEOHBIX MOpPOJ B T.
Cankr-IletepOypre u JleHunrpaackoit oonactu;

2. Br1siBUTE 3THONIOTHYECKHE (PAKTOPBI M XapaKTep U3MEHEHUM, BBIABIISIEMbIX
OCHOBHBIMU KJIMHUYECKUMHU, Ja00pATOPHBIMH M HWHCTPYMEHTAJbHBIMU METOAaMHU
JUArHOCTUKHU:  3XOKapauorpaguu, 3JeKTpokapauorpaduu, peHTTEHOJIOTHYECKOM
WCCIICIOBAHUM TPYIHOU KJIETKH, TOHOMETPHU;

3. YcTaHOBUTH NATOJIOrOAHATOMUYECKHE M3MEHEHHs B cepaue cobak,
OOJBHBIX JUIATAIIMOHHON KapAMOMUOIATUEH;

4, N3yunts BnusHHE mpenapatoB «Bermenun» m «COUpOHOJAKTOH» Ha
COCTOSIHHE CEP/AEYHO-COCYJUCTON CUCTEMBl y MKUBOTHBIX, OOJBHBIX JAMJIATAllMOHHOU
KapIHOMHOIIATHEN JIETKON U CPETHEMN TSKECTH.

Crenenb pa3pa0OTaHHOCTH TeMbl HCCAeAOBaHMA. B MHUPOBOW IpakTHKE
00JbIIOE KOJIMYECTBO OTEYECTBEHHBIX M 3apyOeXKHBIX CHEIHAIMCTOB 3aHUMAIOTCS
BOIPOCAMH KAPJIMOJOTHHA MEJKUX JOMAIIHUX KUBOTHBIX. OJIHAKO MO-NPEKHEMY
HEJOCTAaTOYHO M3y4Y€Hbl BOMNPOCHI, CBSI3aHHBIE C MAaTOPU3UOJIOTUYECKUMHU U
sTHONIOTHUYeCKUMH  TipuunHamu  pa3Butus  JKMII y  cobak.  OtcyTcTByeT
CUCTEMAaTU3UPOBAHHBIA MaTepuajd MO JUArHOCTUKE MOaHHOM mnarojoruu. KMwmeercs
HEMHOT'OUYMCJIEHHBIA MaTepuall 10 IPUMEHECHUIO JIEKAPCTBEHHBIX IIpenaparoB s
JIe4eHUs] OOJIbHBIX KUBOTHBIX.

Hayunas noBu3sHa. 3yuena crenenb pacnpoctpaHeHus: 3adoneBanuem JIKMII
cobak CIy)KeOHBIX TOpPOJ, HAXOASAIIMXCS Ha choyx0e B yupexiaeHusix r. CaHkT-
[lerepOypra wu Jlenunrpaackoir oOjactu. OmpenesieHbl MapaMmeTpbl CUCTEMHOMU
FEMOJIMHAMUKA W W3MEHEHUSI COKPATUTEIBbHBIX CBOWCTB MHOKapaa mpu JIKMIL

BoisiBnensl  Hanbosnee  d(pQexkTuBHbIE  METOABl  NPWKU3HEHHOW  TUArHOCTUKHU



3a00/IeBaHUsl HAa paHHUX CTaAMSIX M JI0 MPOSIBICHHUS KIMHUYECKUX TPU3HAKOB
natonoruu. MccrnenoBana cTaiuWHOCTh pa3BUTHs 3a00JIeBaHUS Y COOAK CIyXKEOHBIX
nopon. Ilpemnoxena cxema NPOPUIAKTUKH M JICUCHHS MEPBOHAYAIBHBIX JTAloOB
JIKMII ¢ uenbio yBenIuyeHus: CpoKa >KU3HU U SKCIUTyaTallMOHHOU (POPMBI Y JKUBOTHBIX,
HaXOJAIIMXCS Ha caykK0e. BhIsIBIEHBI TOCMEPTHBIE U3MEHEHHSI B MUOKAp/e CO0aK Mpu
JKMII - wusMeHenue (HOpMbI MBIIMIEYHBIX BOJIOKOH, YBEJIMYEHUE MEKKIECTOUHOTO
MIPOCTPAHCTBA U 3aIIOJIHEHUE €TI0 JKUPOBOU TKAHBIO.

Teopernueckasi W NpPaKTHYECKad 3HAYUMOCThL. B xoxe paboTel ObUIH
MOJIYYEeHBI JIaHHBIE, TO3BOJISIIOLIME OIEHUTH pacnpoctpaHéHHocTh JKMII y cobak.
VYcraHoBieHsl U 000CHOBaHbI 3(DPEKTUBHBIE METOABI MPUKUZHEHHON IUArHOCTUKH,
TakKhMe Kak: »Xokapauorpadus, dIeKTpokapauorpadus, TOHOMETPHUS, PEHTTEH-
JIMarHOCTUKA, TEMATOJIOTMYECKHUE UCCIeN0BaHus. JaHbl pekoOMeHaau 1Sl BKIIOYEHUS
B JIMCIIAHCEpPHU3ALMI0 CO0aK TaKMX METOJOB HCCIEAOBAHMS, KaK YJIbTpa3ByKOBas
JMArHOCTHKA CepJlia M DJICKTPOKapAHOrpadusi C IEJIbI0 BBIABICHHUS IAaTOJIOTUI
CEpJIEYHO-COCYIUCTOM CHUCTEMBl HA pPAHHMX JTanax pa3BUTUA U Ha3HAUCHHS
NpOQUIAKTUYECKOTO  JICYEHHS, MPEAYNPEXKAAOMIEro  MOSBICHUE  KIMHUYECKU
3HAUMMBIX TIposiBieHui. HaydyHoe oOocHOBaHME TMpPUMEHEHHsS THUMOOCHIAaHA U
AHTaroHMWCTOB aJbJOCTEPOHA, MX BIHUSHHE HAa PEHUH-aHTMOTEH3HH-AJIbJJOCTEPOHOBYIO
cuctemy (PAAC) no3Bossier 3¢GEeKTUBHO HCIIONIB30BATh MpENapaThl JAHHBIX TPYIII
U CHUKEHUsI ckopocTu paszButust JIKMII u, cinepoBaTesnbHO, yiaydlnaTh MPOTHO3 U
YBEIUYHUBATH MPOJOJKUTEIBHOCTD KU3HU CITYKEOHBIX COOaK.

MetonoJsioruss ¥ MeToAbl McciaeaoBaHusi. OCHOBOW METONOJIOTUU SIBISUIMCH
TPY/bl OTEUECTBEHHBIX U 3apYOEkKHBIX YUEHBIX B 00JIACTU MCCIEOBAHUM, CBSI3aHHBIX C
JIMarHOCTUKOW M JICUEHHUEM KapJIMOMATOJIOTUM MEJIKUX JOMAIIHUX >KUBOTHBIX, B TOM
quciie WIATAIIMOHHON KapauomMuonaTuu cobak. [lpu mpoBeaeHuM wuccieqoBaHUM
UCITIOJIb30BAJINChH KJIMHUYECKHE, OMOXUMUYECKHUE, TOHOMETPUYECKHUE,
peHTreHorpaguiecKkue, JJIeKTpokapauorpaduyueckue ¢ dXOKapauorpadudeckue,

IIaToJIOroaHaTOMHUYCCKHUEC MCTO/AbI I/ICCJ'IGI[OBaHI/If/'I.



IHon0keHus1, BHIHOCUMBbIE HA 3ALIUTY:

- CTENEHb PacHpOCTPaHEHUs KapAHOJOTMYECKHX 3a00JIEBaHUI Cpeau MOIYJISIIUU
cobak ciyxeOHbIx opo/ B I. CankT-IlerepOypre u Jlenunrpaackou oonacTu;

- ATHOJIOTHS U XapakTep MOpGOoGYHKIUOHATIBHBIX HW3MEHEHUH, BBISBISEMBIX
OCHOBHBIMH, JJAOOPATOPHBIMU U MHCTPYMEHTAIbHBIMH METOIAMH JUATHOCTUKH Y
co0ak ciry>keOHBIX MOPOJI IPH TUIATAIUMOHHON KapIMOMHUOIIATHH;

- U3MEHEHUsT B CTPYKType MHOKapja coOak, OOJIbHBIX JuJIaTallMOHHON
KapIHOMHOIIATHEM;

- Je4eOHO-PO(PUIAKTHUYECKHE MEPOIPHUITHs Yy Cco0aK C TMOJO3PEHHEM Ha
3a00JieBaHKE AUJIATAIIMOHHON KapJMOMHUONIATHEN B HaYaJIbHOM CTa UM,

CreneHbp [0CTOBEPHOCTH M amnpodamus pe3yabraToB. J[0CTOBEPHOCTH
MIOJIYYEHHBIX PE3YJIbTATOB IMOATBEPKIAETCS HCIIONIb30BAHUEM COBPEMEHHBIX METOOB
UCCJIEJOBaHMSI, IPOBEICHHBIX Ha CEPTUPUIMPOBAHHOM 000PYAOBAHUU U IPUMEHEHUEM
CTATUCTUYECKON  00paboTku. Pe3ynpTarhl  UcCCleOBaHUA  OMYOJIMKOBAaHBI B
pELEH3UPYEMBbIX HMCTOYHHMKAX M ampoOMpoOBaHbl HA CHEHHATU3UPOBAHHBIX HAyYHBIX
KOH(epeHUHUsX.

OCHOBHBIE MOJIOKEHUSI TUCCEPTAUU JO0JIO0KEHBI U 0JI00pEHBI HA HAlMOHAIBHOU
HAy4YHO-IIPOU3BOJCTBEHHOW KoHGepeHuuu «Hayka arpapHomMy mOpOU3BOJCTBY:
aKTyaJJbHOCTb M COBPEMEHHOCTH», II. Maiickuid, 2018 rox; Hay4YHO-METOIWYECKOU
KOH(EepeHIIMH C MEXKIYHapOJIHBIM ydacTHeM, MOcBAmeHHON 100-1eTuio BBICIIETO
arpapHoro o0Opas3oBaHus B lBaHOBCkOM oOjacTu «ArpapHas Hayka B YCJIOBHSX
MoJiepHHM3alMu 1 UHHOBaMOHHOTO pa3utus AIIK Poccuwm», r. MBanoo, 2018 rox;
MEXIYHApOIHON HAyYHO-TIPAKTUUECKON KOH(pepeHInn « THHOBaIMOHHBIC TOCTHKCHUS
Hayku U TexHukun AlIK», 1. Camapa, 2019 roxm; MeXIyHapoOHOM Hay4YHOU
KOH(pEpEeHLIUU CTYJEHTOB, acClMpPaHTOB M MOJIOJBIX YYEHBIX «3HAHHUS MOJIOJABIX MAJIs
pasButus BetepuHapHoi meaunabl U AIIK crpanwy, . Cankr-Iletepoypr, 2019 rox;
73-1 MEXIYyHApOAHOW HAyYHOM KOH(MEpPEHIMU MOJOJbIX YYEHBIX M CTYJIEHTOB
CIIoI'ABM, r. Cankr-IletepOypr, 2019 rtom; V-mM MeXIyHapOAHOM KOHTpecce

BETEpPUHAPHBIX (hapMaKoJIOroB U TOKcukoyoros, T. Cankt-IlerepOypr, 2019 rox; III



HAIlMOHAIBHOW HAy4yHON KOH(EpeHIMH C MEXKIyHApOAHbIM YyuactueM «Teopus u
IIpaKTUKa COBPEMEHHOM arpapHoi Hayku», r. HoBocubupck, 2020 roa; HaumoHaJIbHON
HAyYHO-IIPAKTUYECKON KOH(EepeHUUH «AKTyaJdbHble NPOOJEMbl HHTEHCUBHOIO
pa3BUTHS KUBOTHOBOACTBa», TI. bpsHck, 2020 rox; MexIyHapoOAHOW HAy4HO-
MPAKTUYECKONH KOH(DEepeHIIMn «AKTyanbHBIC MPOOJIEMbl WHHOBAIMOHHOTO Pa3BUTHS
KUBOTHOBOJICTBa», TI'. bpsHck, 2020 roa; MeXIyHapoJHOW HaydHOW KOH(pEpeHIUU
«3HaHMUSA MOJOJBIX I pa3BUThs BerepuHapHor MeauiuHbl U AIIK ctpanb», r. CaHKT-
[Terepbypr, 2020 rox; MEXIYHAPOIHONW HAYYHO-TIPAKTUICCKON KOH(MEPEHITUU
MOJIOJIBIX YU€HBIX «Moutoaexs u nHHoBaluu - 2020», Pecnybnuka bemapycs, r. 'opku,
2020 rox; MexayHapoaHas KoH(epeHIrs BEeTEpHUHAPHBIX creruanucToB « Experimental
Biology», San Diego, CA, 2021 roa.

IIyoaukanuu pe3yabTaToB HccaeaoBaHuii. [Io TeMe nuccepTanimoHHON pabOTHI
OIyOJIMKOBAHO 15 Hay4HBIX cTaTel, B TOM YUCJE TpU pabOThl B U3/IaHUAX, BXOISIINX B
MEPEYEHb PEUEH3UPYEMbIX HAy4YHBIX HW3JaHUW, pekoMeHaoBaHHbIX BAK mnpu
MuHucTepcTBE HayKH W BbICIIEro oOpa3oBaHus P® s onmyOIMKOBaHHS OCHOBHBIX
HAay4YHbIX pe3yJbTaTOB JAHWCCepTalMid U oAHAa paboTa B  MEXIAYHAPOIHOU
oubnuorpaduueckoi u pepepaTtuBHOM 0aze TaHHBIX «SCOPUSH.

Jlnunblii Braaa. JluccepranmonHas paboTa MpeAcTaBiIsieT COO0OM pe3ynbTaT
pabotel aBTOpa B mepuos ¢ 2018-2021 rr. CouckareneM caMOCTOSITEIBHO MOCTaBIICHA
HeIb M ONpENeieHbl 3aJaud HUCCIEJOBAaHUM, COCTABJIECH IUIaH MPOBEICHHBIX
UCCJIEeI0OBAHMM cep/ia co0aK CiIyeOHBIX TOPOJ, HAXOASIIMXCS KaK Ha ciy»k0e, Tak U B
YaCTHOM II0JIb30BaHUM, TPOBEACH aHAIW3 M OO0OOIIEHUE TOJYYEHHBIX PE3yJbTaTOB,
HAMMCaHbl CTaTbU, COCTABJICHBI Mpe3eHTalMU. JInuHblii BKi1aa coctaBisieT 90%.

Crpykrypa M o0bem padorbl. [luccepranmonHas pabota u3joxxeHa Ha 153
CTpaHuIax rneyaTHoro Tekcra. CocTouT U3 0030pa JIUTEpaTypbl, MATEPHAIOB U METOOB
UCCJIEIOBAHUSI, PE3yJbTaTOB COOCTBEHHBIX HCCIEAOBAHUM, OOCYXKIIEHUS MOJTYUYEHHbBIX
pEe3yJAbTAaTOB, 3aKJIIOUCHMS, TMPAKTUYECKUX TMPEIVIOKEHUNM U PEKOMEHIAIMN U
MEPCTIIEKTUB JTaTbHENTIIeH pa3pabOTKU TEMBbI, CIIMCKA COKPAIICHHH, CITUCKA JINTEPATYPHI,
BKJIIOYAIOIIETO 266 NCTOYHUKOB, B TOM 4ucie 134 oreuecTBEHHBIX U 132 MHOCTpaHHBIX

aBTOpOB. PaboTa compepsxut 11 tabnwi, 45 puCyHKOB.
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2. OCHOBHASA YACTbH
2.1 O630p uTEpPATYpPBHI
2.1.1 Mopdo.iorus cepaua

Cepaue npeacraBisieT coOOM MOJIBbIA MBIIIEYHBIM OpraH, KOTOPBIA y4acTBYET B
KpOBOOOpAIIICHUU W JBM)XEHUU JUM(PBI Mo opranusmy. Ha ceppiie MiieKomuTaromux
KUBOTHBIX Pa3JIMYyalOT: OCHOBAaHHUE M BEPXYIIKY, JIEBYIO M IMPaBYyl0 MOBEPXHOCTH,
nepenHUd W 3agHuil Kpas. CTEHKM cepamna COCTOST W3 HSHAOKApAa, MHOKapia |
AMUKapaa. DHI0KAp — BHYTPEHHsIA 000JI0UKa CepAlla, OH COCTOMT M3 COCTMHUTEIIBHOM
TKQHU U TOKPBIT SHAOTENHEM. Mwuokapa — cpemHsis 000J04YKa cepila, KoTopas
chopMUpOBaHa MBIIIEYHBIMUA BOJOKHAMH Pa3HOTO MOpsaka. Muokapa npeacepaui u
JKEITyI0YKOB pasnieniéH (uOpPO3HBIMU KOJBIIAMH TaK, YTO BOJIOKHA HE CMEIIMBAIOTCS
MEXJy CcoO0OW. Onukapa TMpeACTaBICH HapY>KHOW CEpO3HOM 000JI0YKOM cep/ia
(Ckommues, B. I'., 2005; Tensios, JI. I1. u coart., 2007; Knumos, A. ®@., AkaeBckuid, A.
N., 2011; Kamoxueii, U. U., bapunos, H. /1., 2016; ®omenko, JI. B., 2016; YUepHeHOK,
B. B. u coasr., 2017; Typuusina, E. I'., 2019; 3enenesckuii, H. B., Konomnaros, 1O. B.,
2020; Makcumos, B. U. u coasrt., 2020; Mymnakae, O. T. u coanrt., 2020; Illep6akos,
I'. T'. u coaBt., 2020; Hinton, R. B., Yutzey, K. E., 2011; Robinson, W. F. et al., 2015
u Jp.).

N3BecTHO, 4TO cepjlle MIEKOMMUTAIOMUX, B TOM YHCJIE€ COOaKW, pa3iesieHO
MeperopoKaMu Ha YeThIpe KaMephbl — JIEBOE M IMpaBOE MPEeNCepus, JIEBbIM U MPaBblid
JKenymnouku. PaboTel MHOTHMX HcclenoBarelield TOKa3bIBAIOT, YTO MPEICcepaus
pacrojiararoTcsi y OCHOBaHHUsS CepJilla M OTPAHUYCHbI OT KETyJAOYKOB BEHEUHOU
ooposnoii. [IpaBoe npeacepane B BEpXHEH CTCHKE HMEET OTBEPCTHS IEPEIHECH U 3aIHeH
noJibix BeH. [Ipu ycThe 3aHeil ool BeHbl, Ha TPAHUIIEC C YCThEM OOJIBIION CepaeuHOn
BEHBI, JICOKHUT KJamaH KayJaJdbHOW Mojoi BeHbl. IIpaBoe mpeacepaue cooOiaercs ¢
MPaBbIM KEITYJIOYKOM IOCPEACTBOM MPABOr0 aTPUOBEHTPUKYJSIPHOTO OTBEPCTHUS

(Cxonmuen, B. I'., 2005; Tensuos, JI. II. u coaBt. 2007; ®omenko, JI. B., 2016;
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3eneneBckuit, H. B. u coast., 2015; 2020; IIpycakos, A. B. u coart, 2019; Budras, K.
D., 2009 u np).

JleBoe mpencepane B TOPCATBHON CTEHKE UMEET OT YETBIPEX JO CEMHU OTBEPCTUM
JIETOYHBIX BEH, KOTOPBIE€ OTKPHIBAIOTCS B IIPABYIO, JIEBYIO U IICHTPAJIbHYIO JaKyHbI. [Ipu
MIOMOIIIK JIEBOTO aTPUOBEHTPHUKYJISIPHOTO OTBEPCTHS MPOUCXOIUT COOOIICHUE MEXKITY
JIEBBIM MIPEJCEPAUEM U JIEBBIM JKEITYI0UYKOM.

Kenynouku 3aHUMarOT OOJBIIYIO YacTh CepAlla W JeKaT BEHTPAIBHO OT
BEHEUHON O0opo37bpl. OCHOBHAsI TOJIA CTEHOK >KEITYJOYKOB TPEICTABIICHA CpEaHEH
000104KOi — MHUOKapjoM. Tak ke MUOKapJ (opMHUpyeT MammUIApHbIE MBIIIIBI, K
KOTOPBIM  KPEMSTCS  CyXOXXKWJIbHBbIE CTPYHBI, MAYIIHE€ K KOHI[AM CTBOPOK
aTPUOBEHTPUKYJSPHBIX KiamaHOB. CTBOPKHM KJIAMMAaHOB MEXAY TMPEACEPIUIMU U
JKemynoukaMu oOpa3oBaHbl CKJIaJKaMHM JHAOKapaa. [IpaBoe aTpHOBEHTPHKYISPHOE
OTBEPCTHUE 3aKPBIBACTCS TPEXCTBOPYATHIM WJIU TPUKYCHUAAIBHBIM KJIalaHOM, JEBOE —
JIBYXCTBOpPYATHIM WM MUTpajdbHbIM KianmaHoMm (3eneneBckuii, H. B. u coast., 2015;
2019; 2020; Typuupina, E. I'., 2019; Mynnakaes, O. T. u coasrt., 2020; Anderson, R.
H., 2000).

[TpaBblif J)xemyaouek uMeeT 0osiee TOJICTYIO CTEHKY, YeM Y IIpeAcepanii, HO MeHee
TOHKYIO, UYEM Y JIEBOTO Kelyouka. Pa3HuIla TOJNIUHBI CTEHKH MEXKy TTPaBbIM U JIEBOM
JKeJIyJJ0YKaMyd B HOPME COCTaBJIsieM NMpUMEPHO 2,5 pa3a. BHyTpu mpaBoro »enygodka
PacIoJiararoTCsi TPU COCOYKOBBIE MBIIIIIBI, K KOTOPBIM KPEMATCS CYXO0>KUJIbHBIE CTPYHBI,
HATATUBAIOIIME TPEXCTBOpUAThIM Kiamad. [lonocTh JKemyJqouka OTKpBIBAeTCS B
apTepUalIbHOE OTBEPCTHUE, KOTOpPOE AAET Haydajo JIETOYHOM apTepuu. ApTepuaibHOe
OTBEPCTUE OKPYKEHO (PHUOPO3HBIM KOJIBIIOM, a MPUKPHIBAET €ro MOJYJIYHHBIN KiamaH
JErOYHOM apTepuH, KOTOPBIM COCTOUT U3 TPEX cTBOPOK (CTEKOJBbHUKOB, A. A. U COaBT.,
2011; Mymnakaes, O. T. u coasr., 2020; Anderson, R. H., 2000; Carvalho, L. M. M. et
al., 2002; Noestelthaller, A. Et al., 2007).

Ha BHyTpeHHEll TOBEPXHOCTHM JIEBOTO JKENyJOYKa PpACIoJIaraloTcs JBE
NaMWUISPHBIX MBI, K  KOTOPBIM  MPUKPEIUIEHBl  CYXOXXWIbHBIE  CTPYHBI
JIBYXCTBOPYATOTO KJIalaHa, 3aKPhIBAIOIIIETO JIEBOE aTPUOBEHTPUKYIISIPHOE OTBEpCcTHE. B

IMOJIOCTH JICBOT'O JKCIIYTOYKa UMCCTCA a0OpPTAJIbHOC OTBECPCTUC, KOTOPOC BEIET B aopTy.



12

MurtpanbHbli ¥ TPUKYCHUAAIBHBIM aTPUOBEHTPUKYIIsApHbIe (AB) KiamaHbl
OTIENSAIOT MpEeACepauss OT KEIyJIO0YKOB, B TO BpPEMS KaK AOpTalbHBIA M JIETOYHBIH
MOJTyJTyHHBIE KJIamaHbl OTJCNAIOT JKeTyJOUKd OT MarucTpaibHbix aprepuid (Hinton, R.
B., Yutzey, K. E., 2011). ATpuOBEHTPUKYJSApHBIC KiIamaHbl HMMEIOT JIUCTKH, a
noJTyTyHHbIE KianaHsl - cTBOpkH. Kak coobmaer R. H. Anderson (2000) cymiectByer
CIEHHAIM3UPOBAHHAS OINOPHAsl CTPYKTypa, XapaKTepHas I aTPUOBEHTPHKYJSIPHBIX
KJIAllaHOB, B TO BpeMs Kak oOT4yeTiuBas (opMa MOJYIYHHBIX KIJIAMAHOB CO3JAET
YHUKAJIBbHYI0 aBTOHOMHYIO ONOPHYIO CTPYKTYPY BHYTPH apTepHalbHbIX KOpHen. AB-
KJIAIaHbl XapaKTEepU3yrTCA OOJIBIIMMU ACUMMETPUYHBIMU CTBOPKaMH,
INPUKPEIUVICHHBIMA MIAPHUPHO K (PUOPO3HBIM KOJIbLIAaM Ha 3aKPEIVICHHOM KOHLE M
NPUBS3aHHBIMH K JKEIyJIO0YKaM CJIOXKHBIM allapaToM, COCTOSIIIUM U3 CYyXOXKWJIbHBIX
XOp M COCOYKOBBIX MBIl HAa MNOJBWXHOM KOHIlE. DHOpO3HBIM CKeleT cepAaua
HEMpephiBEH C (QUOPO3HBIM  KOJIBIIOM, KOTOpOE€ 00pa3yeT B3aMMOCBSI3aHHBIN
BOJIOKHUCTBIA XpsillieoOpa3Hblii ONOPHBINA ammapar TPeXCTBOPYATOro, MUTPAJIBHOTO U
aopraibHOro kinanaHoB. MDUOPO3HOE KOJbLO COECIUHEHO C CEPJACYHOM MBIIIIEH
CIIOCOOOM, aHAJOTMYHBIM MPUKPEIUVIEHUIO CYXOXKHWIIMA K cKeyleTHoM mbimue (Misfeld,
M., Sievers, H. H., 2007; Lincoln, J. et al., 2006). Jlerounslifi kjamaH OTAEICH OT
JIpPYTUX KJIANaHOB MBIIIEYHOW BTYJIKOM W HMEET IUIOXO BBIPAKEHHYIO, MEHEe
CYILLECTBEHHYO KOJIBLIEBYIO CTPYKTYPY.

MuTpasibHBIN KJIallaH COCTOUT U3 JIBYX CTBOPOK, MEpeAHel (MU aopTajabHOW) U
3anuen (Kmumos, A. @., Akaesckuii, A. W., 2011). 3aaHss cTBOpKa JOMUHUPYET HaJ
OoJbIlIeH YacThI0 OKPYKHOCTH KOJIbLIa MUTPAJIbHOIO KJlamaHa, HO MEepeHssl CTBOpKa
OO0JIBIIIE M COCTABIIAET OOJNBIIYIO MJIOMAAb. TPUKYCIUAATBHBIN KIIAallaH COCTOUT U3 TPEX
CTBOPOK, NEPEAHEN, 3aJHEW U CENTAIBbHOM, KOTOPBIE NPUKPEIUIIOTCA K JKEIyAOoYKaM
yepe3 CyXOKUJIbHBIE XOpAbl K OOJBIIOMY U MEPEMEHHOMY YMCIy HEOPTaHHW30BaHHBIX
COCOYKOBBIX MBILII BHYTPHU TpaOEKyJsIpHOTO mpaBoro >keinynouka (Anderson, R. H.,
2000). AopTaibHbI KJIamaH COCTOMT W3 TPEX CTBOPOK, JIEBOM KOpPOHAPHOU, MpaBoi
KOPOHAPHOI M HEKOPOHAPHOU CTBOPOK, Ha3BAaHHBIX TaK M3-3a X CBSI3U C KOPOHAPHBIMU
aprepusimu (Barszcz, K., 2013). Jlerounslii KiamaH pacIoJIOXEH CIEpeAd M clieBa

OTHOCHUTCJIBHO QaOPTAJIbHOI'O KJldllaHa, KW 3CPKAJIbHOC OTPAKCHUC ((O6paIHeHHBIX)>
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CTBOPOK JIETOYHOI'O KjlallaHa BBIPOBHEHO B OpTOroHalibHOM miiockoctu (Misfeld, M.,
Sievers, H. H., 2007). ATpuOBEHTpUKYJISIpHbIE KJIamaHbl HEMHOIO TOJIIE, YeM
MOJIYJTYHHBIE KJIalaHbl, a JICBBIC KJIATAHBl HEMHOTO TOJIIE, YeM IPABOCTOPOHHUE
KJamansl (Zimmerman, J., McBailey, C., 1962).

Cornacno uccnegoanusim H. B. 3eneneBckoro u coasnr., (2019), A. @. Knumosa,
A. W. Axaeckoro (2011), JI. B. BacumbeBa (2012), cepame cobOaku HMEET CBOH
OCOOEHHOCTH, KaKk BO BHEIIHEW (opMe, Tak U BO BHYTpPEHHEM cTpoeHuu. Ha jeBom
yIIKE OOBIYHO OTMEYAIOTCS MPHU3HAKH €r0 HAYaIbHOW pEenyKuuh. Y cOO0aKd MOKHO
paznmuuuTh 3 BapuaHTa ero (Gopmbl: a) cHIbHO pa3BuToe — 9,3% ciydaeB; 0) cpenHe
pPa3BUTOE U OTAEICHHOE OT COOCTBEHHOTO TpeIcepaus YETKO BRIPAKECHHON TOPIOBHUHON
— 87,4% cnydaeB; B) o4eHb cl1abo pa3BUTOE, MMeroIIee (HOpMy MAICHHKOTO MPUAaTKa C
3a3yOpeHHBbIM KpaeM — 3,3% ciydaeB. CuHycoBas 00JacTh MPABOTo MPeECepansi MEHee
4€TKO MOAPA3ACISICTCS Ha YaCTH, YeM Y JIPYTUX MIICKOIHMTAIOIINX. JTO CBSI3aHO C TEM,
YTO BEHO3HBII MEIIOK B YCThE KPaHUAIBHOW MOJIOM BEHBI YKOPOUYEH, a BEHO3Has OyxTa
IpU yCThe KayJdaJIbHOW TIIOJOW BEHBI CJIA00 OTTPAaHUYHMBACTCS OT COOCTBEHHOTO
npenacepauss u3-3a cimaboro pasButus JloBepoBo Oyropka. B meBom mpeacepaunu
oOpasyeT Tpu My(dTOOOpa3Hble JIaKyHbI, NMpUHUMAaroIue J€rounsie BeHbl ([Ipycakon
A.B., 2019; Psa6oxons C. A., llyouna T. II., 2020; Makcumos B. U. u coasrt., 2020;).
[{enTpanbHas JlakyHa 0OBIYHO cllabee pa3BUTa, a BMECTO JICBOIIEPEHEH JIaKyHbI HHOT/IA
BI1aJIal0T CAMOCTOSITEIIbHBIC BEHBI.

K. Barszcz (2013) coobmiaer, 4To cepiie cobaku BaCKyJISIPU3UPOBAHO Oosiee
CWJIBHOW JIEBOM KOpPOHApHOW U Oojiee cinaboi MpaBoil KOPOHAPHON apTEepUsIMU U HX
BeTBsiMU (Psibokons, C. A., lllyouna, T. I1., 2020; Biill, M. L. et al., 2002; Done, S. H.
et al., 2009; Dyce, K. M. et al., 2010). Tak xe BbISIBJIEHO, YTO BETBJICHNE KOPOHAPHBIX
apTepuil y YHCTONMOPOJHBIX U OECIOPOJHBIX COOAaK WHIWBHAYAJIbHO BaPbUPYETCS U
pasnmuyaeTcss MEXIy OcCOOSMH BHYTpPH TIOpoibl. JleBoe KOpoOHapHOE OTBEpCTHE
pPacmoyIoKeHO B CEPIOBUIHOM YacTH JICBOTO aOpTAJbHOTO KiamaHa. Yaiie Bcero
(Barszcz, K., 2013) kopoTKuii JI€BbIIi KOPOHAPHBIN CTBOJI JIEXKHUT MEXK]Y JIEBBIM YIIIKOM
¥ HAYaJbHBIM CETMEHTOM JIErOYHOro cTBoja. Ha OCHOBaHMM KaMep OH JEIUTCS Ha

TOPLCBBIC OTBCTBIICHUA. H3-3a Takoro CTPOCHHUA 3TOT CTBOJI HA3bIBAIOT OCHOBHBIM HJIN
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OoOLIMM CTBOJIOM JIEBOM KOpPOHapHOW aptepuu. B CBsI3u ¢ pa3znuyveM KOHLEBBIX
COCYZIOB BBIJICTISIIOT TPHW THIIA CTPOCHUS YyKa3aHHOTO CcTBoJjia. [lepBhli W3 HUX
oTaM4YaeTcss HanuuueMm TpEx BerBeil. OcHOBBIBasAch Ha HabmoaeHusX A. Noestelthaller
et al. (2007) Takoi Tun BeTBiIeHUs BcTpeuaercs y 35% cobak. Jlpyroi Tum cBsi3aH ¢
pa3IeICeHuEM OCHOBHOI'O CTBOJIA HA MEYKIKEIyJOUYKOBBI KOHUYECKNN YUaCTOK U JIEBBIN
MOTPAaHUYHBIA Yy4acTOK, 3TOT TUll oTMeuaeTcsi y 60% cobak (Noestelthaller, A. et al.,
2007). Ot Habmoaenus noarsepxkaatorcs padboramu N. Omachi (2000), onucaBumm
ATOT TUM y 72% KUBOTHBIX TAHHOTO BHUAA. TpeTUil BBIJCICHHBIN TUIT XapaKTEPU3YyETCS
OTCYTCTBHEM OOIIIEro CTBOJIA JIEBOTO BEHEYHOI'0 cocya. B cuHyce ceprnoBuIHON 10H
JICBOTO KJIallaHA aopThl ObUTM OOHAPYXKEHBI JBa OTACIBHBIX OTBEPCTHS: IS
nepudepuaecKoro IEBOTo U mpaBoro cocyna. [lo MHEHHIO aBTOPOB, 3TOT THI CTPOCHUS
y cobak Bctpeuaercs pexe Bcero (Noestelthaller, A. et al., 2007; Omachi, N., 2000).
[IpaBblif aTpHOBEHTPUKYJISIPHBIN KiIanaH, kak coobmaroT /. B. Bacunses (2012),
A. ®. Kimumos, A. . Akaesckuii (2011), IIpycakoB A.B. (2019), H. B. 3enenesckuii u
coaBT., (2020) u Ap., COCTOMT W3 TPEX OCHOBHBIX CTBOPOK U JIBYX MAaJICHBKUX
00aBOYHBIX, JICXKAIUX IO OJHOM CHEpPeAr W C3aad CENTaIbHON CTBOPKHU. JIeBbIii
aTPUOBEHTPUKYJISIPHBINA KJIallaH B CBOEM COCTAaBE MMEET 2 OCHOBHBIE CTBOPKU U TPH
HeOobIIre J00AaBOYHBIE CTBOPKH, JIEKAIIUEe CHEpead W C3aad aopTalbHOW CTBOPKH
(mepemaux — 2, 3agHUX — 1). COCOYKOBBIC MBIIIILI B TIPABOM KEIYI0UYKE SIBIISIOTCS
MHOTOYHUCJICHHBIMUA, MaJ0 TIOCTOSHHBIMH U CBOCOOPa3HBIMU TIO0 PACHOJIOKEHHIO.
[lepenussi cocoukoBas MbIIIa 00bIMHO UMeeT B ciaboi npumnyxiocta (90,0%), Ho
MOET ObITh BhIpakeHa U B Bune Oyropka (10,0%). 3aaHss cocoukoBas MBIIIIIA Yalle
UMEET KOHYyCOBUIHYIO ¢Gopmy U B OosibmiMHCTBE ciiydaeB (70,0%) mpu momouu
TpaOeKyJl, U TKEU, COSIUHSAETCA CO CMEKHOM OOKOBOM cTeHKoW, a uHoraa (8,0%)
MOXXeT mepeMemathcss Ha He€. OHa B 60% ciydaeB OOBIYHO MpEJCTaBICHA IBYMS
CaMOCTOATENbHBIMU BbIpocTamMu. B 37% ciiyyaeB nmeeT BUJI OJUHOYHOIO BBIPOCTA, a B
3% ciy4aeB npejcTaBieHa TpeMs BbipocTtaMu. [lepeaHsis mpucTeHOYHASI MBIIIIA TOYTH
[IEJTMKOM CMEIIlEHAa Ha TMEepPeropoJKy M pacrlojiaraeTcss MEXAy MNPeIbIIyIuMu
Mblamu. OHa, B LIEJIOM, SIBJIIETCA CpeAHEN cenTaibHOW Mblneid. B 78,0% cioydaes

HMCCTCA CBCPXKOMIUICKTHAA KpPYIIHAA MbIIIA, JICKAIIAsA Ha IICPETOPOJAKE MCKIY
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3alHe M cpeAHell cenTaabHbIMU MblamMu. Jlo0aBoYHbIE CenTaldbHbIE MBIIILLI B
KOJIMYECTBE NIBYX-TPEX IITYK JIEKAT HA MEXKEITYJOYKOBOM MEPErOPOJIKE, BBIIIE OT
MIEPEUNCIICHHBIX. B JIEBOM KeIIyJI0UKE COCOYKOBBIE BUIHBIE MBIIIIIBI IOCTOSIHHBIE. [Ipn
ATOM 3aJiHAsI MpPUCTEHOYHas Mbima Oonee momiHas (3eneneBckuit, H. B. u coasr.,
2015; Typunpsina, E. T'., 2019; Makcumos, B. U. u coast., 2020; Mynnakaes, O. T. u
coanT., 2020; Ps6okons, C. A., llly6una, T. I1., 2020; Omachi, N., 2000; Noestelthaller,
A. et al., 2007).

CUHOBEHTPUKYJISIpHAS cucremMa cepaua oOpa3oBaHa ATUNUYHBIMU
KapJMOMHUOILIUTAMHA U OOECIIEUMBAET COIIACOBAHHYIO paboTy opraHa. OHa BKIIIOYAET B
ce0s CHHOATPUAIBHBIN U aTPUOBEHTPYKJIISPHBIN Y3JIbl, aTPUOBEHTPUKYJISAPHBIA MYUOK,
HOXKHU ITy4YKa ¥ BoJIOKHA [lypkuHbe.

CHUHYCHBIN WM CUHOATPUAIBHBINA y3€l JICKHUT B MOTPAaHUYHON OOpo3/ie MEXIy
KpPaHUAJIBHOM TIOJIOW BEHOW M MPAaBBIM CEpPACYHBIM YIKOM. CHHYCHBIM WU
aTPUBEHTPUKYJISIPHBIN Y3716l CBA3aHBI MEXAY COOOH Tpemsi IydKaMH MeEXY3J0BOTrO
OBICTpOro TpoBeAeHU. MeXINpeacepAHblil My4yoK OBICTPOrO MPOBEICHUS CBS3HIBACT
CHUHYCHBIN y3€Jl C MUOKAPJIOM JIEBOTO MpeICcepAnsi. ATPUOBEHTPUKYIISIPHBIN Y3€I1 JICKUT
BEHTPAJIBHOM OT OBAJbHOM SIMKM W CBOMM KpaHUAIbHBIM KOHIIOM HEPEXOIUT B
ATPUOBEHTPUKYJISIPHBIN My4YOK. DTOT MYyYOK MPEACTABJIECH B BUJIEC JJIMHHOU IIUPOKOH
HOXXKH, KOTOpPBIA COEIHMHSETCA MPU IMOMOIIM TOHKOTO Iy4yKa C KpaHUaJbHBIM
MEXKY3JIOBBIM ITYYKOM. B obnactu MEXOKETYTI0UYKOBOM MIEPETOPOJIKH
ATPUOBEHTPUKYJISIPHBIN MyYOK JEJIUTCA HAa TOHKYIO MPABYIO M TOJICTYIO JIEBYIO HOXKKH
I'uca (Cxommues, B. I'. u coast., 2005, 2016; Kosaines, C. I1., 2019; 2020; MakcumoB,
B. U. u coasr., 2020; Franzoso, M., 2016).

2.1.2 ®usuoJiorusi padorTsl cepauna U NnaToGU3NOJI0rus cepAeHHOM

HEeA0CTATOYHOCTH
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CymectByeT wnenbli psn  3a00J€BaHUM, OKa3bIBAOIIMX  OTPHULATEIBHOE
BO3JICIICTBHE Ha paboTy cepana co0aku, KOTOPhIE MOTYT OBITh BBI3BAHBI MOPAKECHUEM
CEPACYHBIX KJIANAaHOB, CaMOM CEPJICYHOM MBIIIIBI, HEPBHBIX OKOHYAHWN, CEPIECYHOU
COpPOYKH, cOCyn0oB. HekoTopble U3 HUX NMPUBOLAT K PA3BUTHIO CEPACHYHO-COCYIUCTON
HEJOCTATOYHOCTH - KIIMHUYECKOTO CHHAPOMA, MPH KOTOPOM MHHYTHBIM 00BEM cepiia
HEe 00ecreunBaeT HOPMAJIbHOTO (PYHKIIMOHUPOBAHUS OpraHu3Ma B LeJoM. [l oueHku
U IpPOTHO3a pa3BUTHUS MATOJIOTMM HEOOXOAMMO IOHUMAaTh (PU3HOJIOTHI0 padbOThI
CEPACYHO-COCYAUCTON CUCTEMBI.

CornacHO naHHBIM, NPUBEAEHHBIM B padoTax psja HCClenoBaTeNel, ceplue
WHHEPBUPYETCA TpEMs BETBSIMH BEreTATUBHOM HEPBHON CHCTEMBI: CEHCOPHBIM,
napacUMIaTHYECKUM U CUMIIATHYECKUM HEpBaMU. B TO BpeMs Kak 1epBblii B OCHOBHOM
OTBEYAECT 3a BOCIHpUIATHE OONM MpHU MOBPEKICHUM MHOKapia, BTOPOW M TpPETHl B
OCHOBHOM YYacCTBYIOT B HacCTpOWKe cepAeuHoil (GyHKuuH. B nomonHeHue k BHEUIHEH
HelpoHHOU ceTu, okojio 700-900 ranrnumeB ObUIM HIASHTU(GUIMPOBAHBI TJIABHBIM
00pa3oM Ha MOBEPXHOCTH JIEBOT0 U MPABOr0 MPEACEPAUl B CEp/ILIE YETOBEKA, KOTOPbIE
SBJIAIOTCSL YaCTbIO BHYTPEHHEW HEPBHOM CHCTEMBI CepAlld. DTH CKOIUIEHUS KIIETOK,
Ha3bIBa€Mbl€ TaHIVIMOHAPHBIMU CIUIETEHUSMH, coaepkaT apdepeHTHbie, 3pPpepeHTHbIE
CUMIIaTUYECKUE, MApACUMIIATUYECKHE M B3aUMOCBS3aHHbIE HEHPOHBI, KOTOpHIE
CBSA3BIBAIOT PA3JIMYHbIE BHYTPEHHHUE TAHIVIMM U IMOJYYarOT BXOJ OT CUMIIATUYECKHUX U
napacuMIIaTUYeCKUX HepBoB. HecMoTpss Ha TO, YTO TOYHas (QYHKLMS TaHTIMO3HBIX
CIUIETEHMM IUIOXO UW3y4Ye€Ha, MCCIEIOBaHUsA, OCHOBaHHbIE Ha  CEJIEKTHUBHOU
IEKTPUYECKON CTHUMYJISILUHA BHYTPEHHUX TaHIJIMEB, MO3BOJSIOT MPEAIOJI0XKHUTh, YTO
OHM MOTYT OBITH BOBJICYEHBI B (PU3UOJIOTHYECKYI0 MOAYJISIUIO CEPACUYHOIO pUTMa U
MPOBOJUMOCTH, @ UX AUCHYHKUUS MHULIUUPYET puOpuiusiiuio npeacepauid (Armour,
J. A. etal., 1997; Scherlag, B. J. et al., 2005; Franzoso, M., 2016).

BereratuBHass HepBHas cHUCTEMa TOHKO pEryjaupyeT OOJBIIONH  CHEKTp
HEMPOU3BOJIBHBIX (PYHKIIMIM OpraHu3Ma, B TOM YHCJIE YaCTOTY CEPICUHBIX COKpPAILECHU,
a TaK)K€ 4acTOTYy JIbIXaHHs M Ba30MOTOPHYIO aKTHUBHOCTh. Kak yacTh nmepudepudeckoi
HEPBHOI CUCTEMBbI, aBTOHOMHAsI HEPBHAsI CHCTEMa BKJIIOYAET B ce0s IBE€ aHATOMUYECKHU

pa3IN4YHbIC BCTBHU, a HUMCHHO: CUMIIATHYCCKYIO HCPBHYIO CUCTCMY u
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NapacUMIATUYECKyl0  HEPBHYIO  CHUCTEMY,  KOTOpble  OOBIYHO  JCHCTBYIOT
MPOTUBOIIONOXKHBIMU 3P deKTaMl B OpraHAX-MHUIICHSIX W BBITTOJHIIOT (YHKIIHIO
noanepxaaus romeoctasa (H. B. 3eneneBckuii u coat., 2020; Karemaker J.M., 2017).

C Touykd 3peHHs MEXaHUKHU CepJle MOXKHO pacCMAaTpUBATh KaK MEXaHU3M,
COCTOSIIIINI U3 JIBYX HArHETaTeJIbHbIX HACOCOB, 3aKJIOUEHHBIX B 3aMKHYTYIO CHUCTEMY
TpyOOK, MO KOTOPBIM IUPKYIUPYET KUJIKOCTh. B 3TOM ciydae HAcoChl Cly»aT st
CO3[aHMs HAIPABJIEHHOTO MOTOKA KPOBU MO CHUCTEME, KOTOPBII HA3bIBAETCSI MUHYTHBIM
00BEMOM Ccep/ilia U U3MEPSETCS B MJI/MHH.

[Ipu cxatuu JaBieHWEe, BO3HUKAIOUIEE BHYTPU KaMmep Cepjlla, MPEBbIIIAET
JIaBJICHHUE B CUCTEME, B PE3YyJIbTaTe YEro >KUIAKOCTb BHIOPACHIBACTCS uUepe3 KJIamaHbl
MarvucTpajgbHbIX COCYJIOB (CUCTOJA KETYI0YKOB). DTa pa3HUIlA B JABJICHUHU HA3bIBACTCS
IpaJMeHTOM KJalaHa W M3MEHsETCA MpU MaJeHuW JaBiieHus B kiamane. [lo mepe
MOCTYIUICHUSI JKUJAKOCTH B CHCTEMY YBEIMYMBACTCA CUCTEMHOE JaBJieHHWE, a MpH
YBEJIMYEHUH CUCTEMHOTO JIaBJIEHUsI OCHOBHBIE COCY/IbI M KalWJUIApHAs CETh OpraHu3Ma
pacuupsitoTcsi. Bo BpeMst pacciiabiaeHus kaMmep cepiiia rpaJueHT KiianaHa U3MEHSETCS
Ha TPOTUBOMOJIOKHBIA Ha OOOMX KJamaHax 3a CYeT JaBJICHUS, CO3/]laBacMOTO B
AMAacTUYHOM moNocTU. 1oy myHHBIN KIlalaH 3aXJIONMBIBAETCS, MpeceKas MOCTYIUICHHE
KUJIKOCTH B TIOJIOCTh opraHa. [Ipu »Tom faBiieHHE B aTPUOBEHTPHUKYJSIPHOM KilallaHe
najgaeT, M >KUAKOCTh M3 COCYIMCTOM CHUCTEeMBbI Hampamisierca B cepaie. [logoOHoe
(GyHKIIMOHUPOBAHUE KIIAMMAHOB O00ECIIEYMBAET OJIHOCTOPOHHEE [BIKEHUE KUIKOCTH
BHYTpU cuctembl (Tummm, JI., Cmut, ®@., 2010; Maptun, M., Kopkopan, b., 2014;
Kamoxnsiit, . U., bapunos, H. [1., 2016; ITyroskun, A. I1. u coast., 2019; MakcumoB,
B. U. u coasr., 2020; Hinton, R. B., Yutzey, K. E., 2011).

OnnuM W3 moKazaresied paboThl CEPICUHO-COCYAUCTOM CHUCTEMBI SBIISICTCS
MUHYTHBIM 00beM cepana. OH 3aBUCUT OT MHTPAMypPaJIbHBIX (CEpPACUYHBIX) U
KCTpaMypalibHbIX (cocyaucThix) mnokazatenei (CkommueB, B. I'. u coast, 2005;
Ky3pmun, A. A.,2010; ITyroBkun, A. I1. u coast., 2019)

Haunbonee BakHbIe WHTpaMypaibHbIE TOKA3aTeNH BKJIIOYAIOT B Ce0s 4YaCTOTY

CEPJICUHBIX COKpAIEHUN U CUCTOJIMYECKUI 00BEM cep/ilia.
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BaxueimmMu 3KCTpaMypalibHBIMU TIOKA3aTEISIMU CUUTAIOTCA COIMPOTUBJICHUE
nepudepudeckux cocynoB U o0bEM KpoBU B KpoBsiHOM pycie (Kamwoxnsrii, U. U.,
bapunos, H. ., 2016; Kosanes, C. II., 2019; IlyroBkun, A. Il. u coast., 2019;
Makcumos, B. U. u coarr., 2020; Hinton, R. B., Yutzey, K. E., 2011).

MHorue napyrue IMokas3aTely, OTHOCAIIMECS K JWHAMHUKE >XUIKOCTH, TaKkKe
BJIMSIOT HAa (DYHKIIMOHUPOBAHUE CUCTEMBI, OJTHAKO X BO3JICHCTBUE HEBEIIHUKO.

B HenmoaBM)XKHOM COCTOSSHUM MHUHYTHBIM 00BEM cepima 370pOoBOH cobaku
cocraBusieT 145 mu/mun Ha 1 kr Beca. [Ipu yBennueHuu Harpy3ku 3TOT MOKa3aTellb
MOXeT yBequuuBaTbes g0 350 wmu/mMuH. s moadep)kaHusT — HOPMaJIbHOM
KU3HEJEATEIbHOCTY MUHYTHBIM 00BEM cepjiia 310pOBOM COOAKH JOJKEH COCTABIATH
He meHee 100 mu/mun Ha 1 xr Beca (Cxommues, B. I'. u coaBt., 2016; Kosanes, C. II. u
coanT., 2020; Kpsuko, O. B., JIykosHoBa, JI. A., 2020).

Ecnu cepaue >XUBOTHOrO, MO TOW WM HHOW MNPUYMHE, HE O0OECIeYrMBaET
HEOOXOMMOro o0BbeMa, TO TMOSBIAIOTCA 3a00JIeBaHUsS, IPUBOJAIINE K PA3BUTHIO
cepaeunoi HegoctatouHoctu (Kopanés, C. I1., 2013; Makcumos, B. 1. u coast, 2020;
[IlepOaxos, I'. I'. u coast., 2020).

IIpu cepaeyHol HEIOCTAaTOYHOCTH HECIOCOOHOCTh  CepJilla HOPMAJIbHO
(YHKIIMOHUPOBATh SIBJISIETCSI OCHOBHBIM TIOKa3aTEJe€M YMEHBIICHUS MHUHYTHOTO
obbema. JlesaTenpbHOCTh Cep/a 3aBUCUT OT MHTPAMYypaJbHBIX TOKa3aTesei, TO eCTh OT
CKOPOCTH CEepIIeOMCHHUST M CUCTOJIMUYECKOTO oO0beMa cepana. Paznuaaror tpu ¢akropa,
KOTOpPBIC, BO3ACHCTBYSl Ha ATH TOKa3aTeIu, HETaTUBHO BIUSIOT HA MUHYTHBIM 00BEM
cepiama: TpaBMa cepilia; HempaBWIbHOE (YHKIIMOHUPOBAHUE CEPJICYHBIX KIIAIMaHOB,;
HECMOCOOHOCTh CEPACYHOMN MBIl HOpMaJIbHO (PyHKIIMOHUPOBaTh (Cronuyes, B. I'. u
coant, 2005; Ky3emuH, A. A., 2010; ITyroBkuH, A. I1. u coant., 2019).

[To pe3ynbraTam HEKOTOPBIX MCCIECHOBAHWUN MOBPEKIECHHUE CEPJIlla, BHI3BAHHOE
TPaBMOM, MPUBOJUT K PE3KOMY M3MEHEHHUIO €ro MUHYTHOTO oObema. TpaBma cep/iia
4acTO MPUBOJMT K JIETAIBHOMY Hcxonay. [loaToMy, Kak mpaBuUilo, €€ HE CUMTAIOT OJHOU
U3 OCHOBHBIX MPUYMH COKpAIICHUS MHUHYTHOTO OOBbEeMa cepjilia, MPUBOISIIETO K
CEepACYHOM HEJOCTAaTOYHOCTH. B TO k€ Bpemsi, eciiu TpaBMa CEpAlla HE MPEICTaBIIACT

OIIaCHOCTHU AJIA KU3HH KU IIOAHACTCA JICUCHHUIO, TO AK€ ITOCJIC BBI3AOPOBIICHUA MOXKCT



19

HaO0JII0AAaThCsl YMEHbIIIEHHE MUHYTHOTO 00beMa cepaia (CTeKOIbHUKOB, A. A. U COaBT.,
2018; Abbott, J. A., 2000; Lefebvre, H. P., 2013).

Bpigenstor n1Ba BUlla MOBPEXKACHUN KIANAHOB CEPJIA, KOTOPBIE OKAa3bIBAIOT
3HAUMMOE OTPHUIATEIIbHOE BIUSHUE HAa MHUHYTHBIM 00beMm cepamna. Kmaman nubo He
obecrieunBaeT 0OPAaTHOTO TOKA KPOBU (HEAOCTATOYHOCTH KJIAIMTAHOB CEPIla), MO0 ero
OTBEPCTHUE OKA3bIBAETCS MEHbIIIE HOPMBI (CT€HO3 KiamaHa). [Ipu Hamuuuu B Kamepe
cep/illa MOBPEXIEHHOTO KJaraHa MPOUCXOJUT OOpaTHBIM TOK KpOBHU (peryprutaius),
YTO B CBOIO OYEpEh MPUBOIUT K YMEHBIICHUIO MUHYTHOTO 00b&éMa kpoBu. (I'epke, B.
C., 2013; Komanés, C. II., 2013; Ilenmnuk, . u coast., 2015; Kpsuko, O. B.,
JlyxosinoBa, JI. A., 2020; Tilley, L. P., et. Al, 2008; Borgarelli, M. et al., 2012; Kaoud,
H., 2017; Wen, C. et al., 2018)

OOpatHbIi TOK KpPOBM 4epe3 TMOBPEKIACHHBIM KiamaH cep/ila BbI3bIBAET
MOHIKCHHUE JIaBJICHUS B CEPACYHO-COCYAUCTOM cucteMe. [loatomy misi coxpaHEHHS
HOPMAJILHOTO MHMHYTHOTO o00bema cepiama TpeOyeTrcs YBEJIMYEHHE CKOPOCTH
cepaleOreHus Uik yaapHoro Beiopoca, 0o u To u Apyroe. Heo0xoaumMo y4duThIBaTh,
yTo cepAale cobaku o00JagaeT BBICOKUMU KOMIIEHCATOPHBIMU BO3MO>KHOCTSIMH.
CoxkpalieHue OTHOCHUTEIIBHOTO MHUHYTHOro obObema cepana (mo 50%), BbI3BaHHOE
HEJIOCTaTOYHOCTBIO KJIAllaHa CEpJIlla, MOXXET HE MMETh HHUKAKHX TOCISACTBUN IS
3JI0pPOBbsI COOAKH, €CIH KUBOTHOE HaXOAUTCS B coctosinuu mokos (buprokosa, O. B.,
2015). B HekoTopbIX ciydasx HapylieHue (yHKIMOHUPOBAHHS KjamaHa cepjia He
OTpa)kaeTcsi Ha 370pOBbE COOAKM JdaXKe IMOoche TsKEIon (Qu3NUecKod Harpys3ku
(Lefebvre, H. P. et al., 2013; Nakamura, K. et al., 2016; Wen, C. et al., 2018).

CreHo3 kjnanmaHoB cepaua. BHyTpu 51000l cuUCTEMBl € LHUPKYJIUPYHOLIEH
KUIKOCTBIO YMCHBIIICHHE JaBJICHUS B MOMEHT €€ NPOXOXKISHHUS Yepe3 KiamaH
TUAMETPOM  MEHBIIIE HOPMBI TPSIMO  MPOMOPIUOHATBHO 00BEMY  KUJIKOCTH,
MPOXOJAIed uepe3 Hero, M oOpaTHO MPOMOPIMOHAIBHO TUIOMIAANA IOMEPEUYHOTO
CeUeHHs KiamaHa. Takum o0pa3om, ISl MOAAEPKAHUST KOJIMUECTBA MIPOXOISIICH Yepes
KJIalaH >KUJIKOCTH Ha MPEXHEM YPOBHE MPU YMEHBIIICHUU €T0 MOMEPEYHOr0 CECUCHUS

HAIlOJIOBUHY JAaBJIEHUWE B KJamaHe JOJDKHO NOBBICHTHCS B 4 pasza (Maptun, M.,
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KopkopaH, b., 2014; Tilley, L. P., et. al, 2008; Borgarelli, M. et al., 2012; Wen, C. et al.,
2018).

[ToqoOHO »TOMY, HMOJAEpKaHUE MOTOKA KPOBU HA YpOBHE, O0OECIEUUBAEMOM
KJIallaHOM HOPMAJILHOTO pa3Mepa, 03HA4aeT, YTO YMEHbIIICHHE CEYEHHUs KJlalaHa B 2
paza TpeOyeT YEeTBIPEXKPATHOTO YBEIWYCHHUS JIaBIICHUS KPOBH, HarHeTaeMou
NpeacepaueM M KEIyAOYKOM M IMPOXOMSIIeH depe3 MOPaKeHHbIM CTEHO30M KilamaH
(Kaoud, H., 2017). Opnako cepaue o6mamgaeT OOJBIIUMU  BO3MOKHOCTSIMU,
JIOTIYCKAIOIIUMHU YMEHBIIICHUE TOMEPEeYyHOro ceueHus KinamaHa Ha 1/3 u  jgaxe
HAIOJIOBUHY 0€3 CEPhEe3HbIX KIIMHUYECKUX MOCIEICTBUM JIJIs1 3J0POBbs COOAKH.

JuchyHKIHS CepASUHON MBITIIIBI TaK K€ MOKET HOCHTh CEPhE3HBIC HAPYIIICHNUS,
NPUBOJAIIME K CEPACYHOM HEJOCTATOYHOCTH. Bo MHOrMX ciydasx pe3epBHbIC
BO3MOKHOCTH MHUOKApJia JIOCTATOYHBI JIJIsl TOTO, YTOOBI KOMIIEHCUPOBATh JIIOOOH, axe
3HAUYUTENIBbHBI MEXaHUYEeCKU cOO0#l, 0e3 M3MEHEHUsT MUHYTHOro oObema cepjia. B
cllyqae TOpPaXXEHUsl CEPACHYHOM MBIl PE3EPBHBIE BO3ZMOXXHOCTH MHOKap/Aa TEPsIOT
3 PEeKTUBHOCTh, YTO BIEYET 3a COOOM YMEHBIICHHWE MHUHYTHOTO oObeMa cepila
(Kyapsimos, A. A., banabanosa, B. 1., 2016; Kosanés, C. II. u coant., 2020; Kpstuxo,
O. B., JIykosiHoBa, JI. A., 2020; Gunes, V. et al., 2005; Barigye, R. et al., 2007).

OTnoxeHne M30BITOYHBIX (UOPO3HBIX COCAMHUTEIBHBIX WJIU JKUPOBBIX TKAHEH
MEXy BOJIOKHAMHU CEpJCYHOW MBIIIIBI CHIKAET (()EKTUBHOCTh €€ MEXaHWYECKOUN
byakuuu. Ecniu nmpuuuHON OXUPEHUsS SBIsSETCS WHOUIBTpAIMs, TO MUTAHHUE BCEX
M30BITOYHBIX KXUPOBBIX TKaHEH B OpraHU3Me COOAKH OCYIICCTBIISICTCS 3a CYET BHOBB
00pa3yIouXxcsl KamwuIsipoB, YTO CO3/a€T JOTOJHUTEIBHYIO HArpy3Ky Ha cepile
(Kyapsimos, A. A., 2018; Kaoud, H., 2017; Suffee, N. et al., 2020).

Y cobak oOmupHoe auddy3HOEe IKCCYIATUBHOE BOCHAJIICHHE MHOKapaa
BCTPEYAETCS PEJIKO, TOITOMY JIMArHO3 MUOKPATIUT PEIKO CTaBAT MCOBbIM. Kak mpasuiio,
BOCMAJIUTENIbHBIC  TMPOIECChl  MPUHUMAIOT  (GopMy  aOCIECCOB WM O4YaroB.
BocnanuTenpHbie TPOIIECChl OOBIYHO BBI3BIBAIOTCS MATOTCHHBIMA MUKPOOPTAHU3MaMU,
TOKCUYECKHMH BEIIECTBAMHU, MEXaHUYECKOWU TPaBMOUW uin oxkoramu. OTeKH, yImobl u
BOCIMAJIUTENIbHBIC U3MEHEHUsI CHUXaT 3 PekTuBHOCTh paboThl Muokapaa (I'epke, B.

C., 2013; Maptun, M. u coasr., 2014; Kynpsmos, A. A., bana6anosa, B. 1., 2016).
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BocnanuTtenbHble TpOIECChl YacTO MPUBOJAT K OMEPTBEHUIO M HEKPOTH3ALUU
KJIETOK. [nbenp 3HAYMTENBHOTO 4YHCIA KIETOK MHOKapJa BEACT K CHIBHOMY
YMEHBIIICHUI0O MEXaHWYECKONW paboTOCTIOCOOHOCTH cepilia, KOTopas, Kak IpaBuilo,
3aBUCHUT OT Pa3MepOB MOPAKEHHBIX YYACTKOB cepJeuHON MblIibl. Ha Mmecte MepTBBIX
KJIETOK 00pa3yeTcsi pyO1oBasi TkaHb. B ciiydae 0ObI3BECTBICHUS KJIETOK 3aTBEPACBIINE
3epHa HENpaBWIbHON (OpMBI, 0Opasyroluecs B pe3yibTaTe BOCHAICHHS, TaKkKe
yMEHBIIAIOT 3()PEKTUBHOCTD PAOOTHI cepieuHOM MbIIIIbl. OOIUPHBIN HEKPO3, OOBIYHO
COMPOBOXKIAIOMIHMICS aTpodreld MHUOKap/a, TaAKXKE BEACT K YMEHBIIICHUIO MUHYTHOTO
oobema cepana (Kyapsmos, A. A., bamadanoa, B. U., 2016; Smilowitz, N. R. et al.,
2016).

Cornacio coobmenuto O. B. Kpsuko u JI. A. JlykossHoBO#1 (2020)
MUOKaPAUOIUCTPOPHUIO MOXKHO OMPENETUTh KaK HECTIOCOOHOCTh CEPJCYHON MBIIIIIBI
BEITIOJIHATh CBOM (YHKIIMA B Ppe3yJbTaTe BO3JACHCTBUS TOKCHYHBIX BEIICCTB.
Hcromenre MuoOKapAa 4YacTo SBISETCA HEMOCPEICTBEHHONW MPUYUHON CMEpTH
KUBOTHOTO B ciyyae HWH(QEKIMOHHOrO 3a0oyieBaHUs MW OTpaBieHus. Eciam xe
3a00IeBaHUE HOCHUT XPOHUYECKUN XapaKTep, OHO MOXKET IOCTETIICHHO IPHBECTH K
HEKpPO3y MUOKap/Ia U THKEJIOMY 3a00JIEBaHUIO CEPACYHON MBIIIIIHI.

He3aBucrnMoO OT IpWYMHBI, BBI3BABIIICH YMEHBIIICHUE MUHYTHOTO 00BeMa cep/ra
co0aKku, OpPraHu3M KUBOTHOTO HCIOJIb3YeT BCE KOMIIEHCATOPHBIE MeXaHW3Mbl. [lpu
sToMm, kak otmedarot I'. I'. [llep6axos u coart. (2020), C. I1. KoBanés u coanr. (2020) u
JIp. 3aJCHCTBOBAHHBIMHU OKAa3bIBAIOTCS KaK MHTpaMypajbHBIC, TAK U IKCTPaMypaIbHbBIE
(bakTopBhl.

MuHyTHBI 00BEM MOYKET BO3PACTH 32 CUET YBEIMYCHHS KOJIMYECTBA )KUIKOCTH,
HarHETaeMOM B CUCTEMY TIOCIIe KaXKIOTO COKpAIIEHUST KaMephl CepIia IMPH COXpaHESHUHN
YacTOThl CKMMAHHUS WJIM 33 CUET YBEJIMYEHUS YaCTOThI CXKUMAaHUSI MPU COXPAHCHHUU
KOJIMYECTBA HAarHETACMOM B CHCTEMY KHUIKOCTH. [103TOMY KOMITEHCATOPHBIM MEXaHU3M
JUIsL  TIOJZIEp’KaHUsT HOPMAJIBHOTO MHHYTHOTO 0OBeMa OOYCJIOBJICH TOBBIIIICHUEM
CKOPOCTH CepAIcOMEeHHs ¥ TIOBBINICHHWE TMEepUPEPUIECKON  COMPOTUBISAEMOCTH
cocynuctoro pycia (buprokosa, O. B., 2015; Amun, A. B., 2019; Ferasin, H. 2010;
Lefebvre, H. P. et al., 2013; Nakamura, K. et al., 2016; Wen, C. et al., 2018).
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[Ipy HEIOCTATOYHOCTHM MHTPAJIBLHOTO KjlaraHa KpPOBb BHOBb HANpaBIISIETCS B
npeacepaue. B ciiydae cTeHO3a TMOMYIYHHBIX KJIAllaHOB aoOpPThl MPH COKPAICHUHU
Cep/illa 4acTh KPOBH OCTACTCS B Kemymouke. B oOoux ciayuasx pes3ynbTaTtoM OyaeT
NEPENoHEHUE JKENyJ0YKa KpPOBbIO M pACUIUPEHHE €ro BO BpeMs JTUACTOJIBI.
Pacmupenune »xemymodka MPUBOAUT K PACTSHKCHHUIO MBI JKETyI0YKOB. B sTOM
cilydae, COTJIACHO «3aKOHY cepaua» CTapliuHra, COKpalleHue Kelmyn04Kka yCUIIMBaeTC s
U CTAHOBUTCS MPOJOJDKUTENbHEE, YTO MPUBOJUT K YBEIWYEHHUIO YAApHOro o0bema
(Maptun, M. u coaBrt., 2014; Kyp6anos, H. A. u coasr., 2016; Smun, A. B., 2019).

[Ipu yMeHbIIEHUM MHUHYTHOTO OOBbE€Ma cepjla MOHUXKAETCS N1aBIIEHUE BHYTpPHU
CEPACYHO-COCYAUCTON cucTeMbl. [lo 3TOM mNpUYMHE YMEHBIIAETCS CTUMYJISIIUSA
OapopenenTopoB B Ayre aopTel MU B CHHYCE COHHOM apTepun. B pesynbrare
YBEJIMYMBACTCS YACTOTa CEpJIEYHBIX CcoKkpameHud. I[lomMmumMo »TOro, peunentopsl
npeacepauil KOHTPOIUPYIOT KOJUYECTBO KPOBH B KKIIOM TPEIACEPANH. YBEIUUCHUE
KpOBU B TIpe/icepuu NpuBoauT B AeiicTBue peduiekc beitnopumka (Hakumaiki, M. O.,
1987), KOTOpBII 3aKIII0YAETCSA B YBEIMUYEHUH CHIIBI U YaCTOTBI CEPACUYHBIX COKPAIICHHA
BCJICJICTBHE YBEIMYCHHSI KPOBSHOTO JaBJICHUS, (QUKCHPYEMOTO OapoperientopaMyd B
YCThe KpaHHAIBHOW M KayJaJbHOM IMOJIBIX BEH; YaCTOTa CEepAllcOUeHUs YBEIMUYUBACTCS
MPOTNOPLMOHANIBHO yBelnueHuo o0bema kpoBu B npencepausix (I'epke, B. C., 2013;
ITennuxk, /1. u coanrt., 2015; KoBanés, C. I1. u coant., 2020; Kpsiuko, O. B., JIykosHOBa,
JI. A., 2020; Borgarelli, M. et al., 2012; Kaoud, H., 2017; Wen, C. et al., 2018).

CokpamieHue MHUHYTHOTO 0OBeMa cepAla TakKe BBI3BIBACT 3aMEJICHHUC
nepudepruveckoro KpPOBSHOTO IMOTOKa W 3acToM KpoBU. B 3TOM cimydyae B KpoBuU
YBEIMYMBACTCSl COJIEP)KAHUE YTJIEKHCIIONO Ta3a MPH OJHOBPEMEHHOM YMEHBIIICHUU
OKCUTCHAIIMM KPOBHU, MPOUCXOIUT THUIEPKAnHUsA. J[aHHas B3aMMOCBS3b CTUMYIJIAPYET
PETYJSTOPHBIE IEHTPHI, MNPUBOJAS K YBEIUYCHHUIO YaCTOThI M CHJIBI CEPJCUYHBIX
cokpamienuii (I'epke, B. C., 2013; buprokora, O. B., 2015; CrexkonbHukoB, A. A. u
coaBT., 2018; Smmu, A. B., 2019; Ferasin, H. 2010; Lefebvre, H. P. et al., 2013;
Nakamura, K. et al., 2016; Kaoud, H., 2017; Wen, C. et al., 2018).

Kpome mnpuBenenus B peciicTBue 3akoHa CTapiuHTa, pacUIdpeHHE CEpaIa,

OOyCJIOBJIEHHOE YBEIUYCHUEM KOJIMYECTBA KPOBU B JKEIYJOYKAX WA MPEACEPIUsX,
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BbI3bIBaeT runeprpoduio cepaua. 'mneprpodus Muokapaa sBISETCS HeU30€KHOU
peakiuen cepua Ha ero pe3koe Wi XpOHUYECKOE PACIINPEHHE.

[To coobmennto H. Ferasin (2010) yacTtoTa cepeyHbIX COKpAIIEHUH HEe TOJIKHA
MPEBBIIATh CPETHIOI CKOPOCTh B COCTOSHMM MOKOsi Ooinee dem B 3 paza. [lpu
MaKCHMaJbHOW YacTOTE COKpAIICHHM cepllla CUCTOJUYECKUN 00bEeM cepaia MOXKET
YBEJIMYUTHCSI MAKCUMYM B 3 pa3a, MOCJE YEro PACTAHYBLIMECS BOJOKHA CEPACHYHOU
MBIIIIBl HE B COCTOSIHUM CIPABIATHCS CO CBOMMH (PyHKIMSMU. BaxHO OTMETUTH
paznnuue Mexay runeptpodueil u runepruiazueit. [Ipu runeptpoduu mpPOUCXOAUT
YBEJIMUEHHUE KJIETOK B pa3Mepax, HO HE HUX KOJIMYECTBO. B cilyyae mpeBbIICHUS
YKa3aHHBIX MapamMeTpoOB CEpALIE OKa3bIBAE€TCA HECIOCOOHBIM KOMIIEHCHPOBATh
(yHKIHMOHAJIbHBIE OTKIIOHEHUSI.

[Tomumo BHyTpucepaueHbIX (HAKTOPOB OTPULATEIIBHOE BO3ZACHCTBHE Ha
U3MEHEHUE MUHYTHOrO 0OBbEMa MOTYT OKa3blBaTh TAK € W BHEIIHHE (COCYAMCTHIE)
(dakTopbl: JaBiIeHHE OOPAaTHOTO TOKAa KPOBU B COCYAax U OOBEM >KMJIKOCTH BHYTpPHU
opranu3ma (Maprtun, M. u coant., 2014; AunuuxoB, B. B., 2019; Kpsuko, O. B,
JlykosiHoBa, JI. A., 2020; Packham, L., 2020).

[Ipu HapymeHusix B paboTe cepana BO3HUKAIOT KOMIIEHCATOPHBIE pPEAKIIMH,
HaIlpaBJeHHbIE HAa BOCCTAHOBJIEHHME MHUHYTHOrO OObe€Ma B IpejAesiax HOPMBbI 3a CYET
BHYTPEHHUX PECYpPCOB, HCIOJB3Ysl JBa YHOMSHYTBIX 3KCTpaMypaibHbIX (akTopa.
[IoTOK KpOBH, NPOXOMSIIMM YEpe3 KaXAbl OpraH, 4YE€TKO pEryJUpyercs IMyTeEM
KOPPEKTUPOBAHMSI MECTHOTO CONPOTUBIICHUS B apTepusix. Eciv MHHYTHBI 00BeM
cepua MajgaeT HUXKE YPOBHs, HEOOXOAMMOIO JJi ONTUMaJIbHON nepdy3un opraHoB, B
OTZEJIBHBIX OpraHax MPOMCXOAUT IOBBIIIEHHE COCYAUCTOTO TOHYCAa. DTO NPUBOIUT K
nepepacnpeesIeHHI0 KPOBU B Pa3IMYHBIX PETMOHAPHBIX CUCTEMAX KpoBooOpaieHus. B
pe3ynbTaTe OTIEIbHBIE YYaCTKM OpraHu3Ma MoJydaT OoJibIlle KPOBH, YE€M JIpYyTHeE.
Hanpumep, 3aMETHO YBENMUYMTCS NPUTOK KPOBH K MEYEHH, CEPALy M B MO3L IpHU
OJTHOBPEMEHHOM PE3KOM COKpAILEHWH MPUTOKAa KPOBM K mouykam. LlupKynsTopHas
HEJ0CTAaTOYHOCTh, COMPOBOXKIAIOIIASCS COKpAIIEeHHEM MHHYTHOro o0ObeMa cepila Ha

MOJIOBUHY, BEJET K YMEHbILIEHUIO Ha 25% obuiero nmputoka kpoBu Kk noukam (I'epke, B.
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C., 2013; Ilennuk, [. u coast., 2015; Kynpsmos, A. A., bamabanora, B. U., 2016;
Borgarelli, M. et al., 2012; Kaoud, H., 2017; Wen, C. et al., 2018; Ames, M. K. 2020).

[ToBbIICHWE  BEHO3HOTO  JABJICHWS  BCICACTBHE  YBEIWYeHUsS  oObeMa
BHEKJIETOYHOM >KMJKOCTH JIMOO OOpaTHOr0 TOKAa BEHO3HOM KpPOBH, BBI3BAHHOIO
3a0oneBaHUEM  cepAlla, TaKKe  CIOCOOCTBYET  aKKyMYJSIMH — JKHUAKOCTH B
MPOMEKYTOUHBIX TKAHSAX, TPUYMHON YEro SBJISETCS MOBBIIMICHUE THIPOCTATHYECKOIO
naBiieHus B kanwuiipax (Tumnucosa, B., 2019; Scott-Moncrieff, J. C., 2015).

B pesynpTaTe 00beM KHAKOCTH B TPOMEKYTOUHBIX TKAHSX YBEIHMYUTCS BIBOEC, a
00beM BHYTPHUOPIOIIHON >KUJIKOCTH, KOTOPBIM 0OBIYHO HE TpeBbimaeT 1% oT obiiero
Beca OKHBOTHOTO, MOJXET YBEIMYUTBCI B 5-7 pa3, dYTO COMPOBOXKIACTCS
COOTBETCTBYIOIMNM yBenudeHueM oomiero Beca (Illep6akos I'. I'. u coast. 2020).

VY cobak 0Ooisie3HH cep/ilia, MPHUBOIAIIME K HAPYIICHUIO €ro JCSITEIBbHOCTH U
3aKaHYMBAIOIIAECS  CEPJACYHON  HEIOCTATOYHOCTBIO, Pa3BUBAIOTCS  MEJICHHO.
[TopakeHne KiamaHOB cCepAlla MOXKET IPOM30WTH B IEPBBIC TOJBI JKU3HU COOaKH, a
3aTeM MeIJeHHO TmporpeccupoBath. llo coobmenuto M. D. Kittleson (2010)
HEJI0OCTAaTOYHOCTh MHUTPAJIBHOTO KjamaHa MOXXET HE TMPOSIBIATBCA JI0 CPEIHETO
Bo3pacTa. bwIBaeT, 4T0 mMOMOOHBIC HApYyIICHUS HE NPHYUHSIOT cobake 0coboro
OecnokoiicTBa 10 ctapoctu. KilmHuueckre cuMOTOMBI 3a00J1€BaHUS KEITYJOUYKOB MOTYT
OOHApYXUBAThCSA JUIIbL B IIOCIEIHUE TOABI JKU3HW KHUBOTHOro. B »TOT mepwon
KOPOHAPHBIM apTeprUOCKIepo3 U (OKAJIbHBIM HEKpO3 MHOKapAa pa3BUBAIOTCS Kak
CJICICTBHE TPOU3OMICANINX B MPOILIOM U3MEHEHHH B CEpPACUHBIX KiamaHax (MapTuH,
M. u coasr., 2014; Ilennuk, /. u coarr., 2015; Kyapsmos, A. A., bamabanosa, B. .,
2016; Annukos, B. B., 2019; Kpsiuko, O. B., JIykosiHoBa, JI. A., 2020; Kosanés, C. I1. n
coaBT., 2020; Ames, M. K. 2020; Packham, L., 2020).

YMeHbIIeHHe PEe3epPBHBIX BO3MOXKHOCTEH 370pPOBOr0O cepilia 0 YPOBHS €ro
KOMITCHCATOPHBIX BO3MOYKHOCTEH TIPMBOJUT K OTHOCHUTEIHHOMY YMCHBIIICHHIO
MUHYTHOTO oOBbeMa cepara. Korma koMmneHcaToOpHbIe BO3MOKHOCTH CEPJIIa UCUEPITaHbI
U HE MOTYT O0ECIEUYHUTh €T0 HOPMAIBHOTO (PYHKITMOHUPOBAHUS, & TAKKE UMEET MECTO
3HAYUTEIbHOE YMEHBIIEHHE MUHYTHOIO oObeMa cepAla, Torjaa HaorogaeTcs

abcomoTHOE cokpamienue nocuenuero (Pyaenko, A. A. u coast., 2018).
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B ciygae aOGCcoJIFOTHOTO COKpallleHUsI MUHYTHOTO 0O0beMa cepjiia B OpraHu3Me
MPOUCXOJIAT MPOLECCHI, BBI3BIBAIOIINE CEPACUHYIO HEJOCTATOUHOCTh. YUUTHIBAS, YTO
MOpPaXXEHHOM MOXET OKa3aThCsi JIMIIb OJIHA CTOpPOHA Cepaua, MUPKYJISTOPHAS
HEJIOCTATOYHOCTh MOJKET MPOSBIIITHCA IMO-Pa3HOMY, B 3aBUCHUMOCTH OT TOTO, Kakas
MMEHHO CTOpPOHa cep/ilia nopaxeHa. Eciu mopaxeH JeBbId KJamaH, TO HaOJIogaeTcs
JIEBOCTOPOHHSISL IUpKyIaTopHas HepocrtarouHocTh Corda A. et al. (2019). Ecim
MOpaXCHHBIM  OKa3bIBAa€TCS  MPaBbIM  KjamaH, HACTymaeT  IPaBOCTOPOHHSA
HenoctatouHocTh (Kamoxuseiil, U. ., bapunos, H. /1., 2016; Kosanés, C. I1. u coanr.,
2020; Kpyrnona, T. C., ITaxmytos, U. A., 2014; Makcumos, B. 1. u coast., 2020; Raut,
M. S. et al., 2017).

OCHOBHBIMM TPUYMHAMU, IPUBOJAIIUMH K JIEBOCTOPOHHEH HEOCTATOYHOCTH Y
cobaKku, SBISAIOTCS MUTpajbHas HEAOCTATOYHOCTh M CTEHO3 aopThl. boie3Hb
COMPOBOK/JIAETCSI  MOBBIIICHUEM CPEIHET0 AapTEPUAIbHOTO JIaBJICHUS B JICBOM
MpeCepINM, BIUIOTH JO TOrO, YTO JABJICHHE B MPEACEPAUN MOXET CPABHATHCS C
JIaBJICHHUEM B KEIyJI0YKe, HO TaKWe Cilydyau BCTpedaroTcs KpaitHe peako. [Ipu stom
MPOUCXOJIUT PE3KOE MOBBIIICHUE MaBJICHUS B JIETOYHbIX BeHax. Korjga naBieHue B
JISTOYHBIX BEHAX JIOCTHTaeT YPOBHS OHKOTHYECKOTO JaBjeHHUsA B Iwiazme (y coOaku
npuMepHo 30 MM. PT. CT.), HACTymaeT oTeK Jierkux. CHayana OTeK JITKUX MOSIBISETCS
TOJIBKO TIPU OYE€HB OONBINON (HPU3UIECKOM HArpy3Ke, KOTJa BO3POCIINN KPOBSIHON MOTOK
CIOCOOCTBYET YBEIUUYSHUIO 00heMa KPOBH M TOBBIIIICHUIO AaBieHUs B nipeacepausx. C
TEUEHHEM BPEMEHHU OTEK JIETKMX MOXXET HauaTh Pa3BUBATHCS MPU MEHBIIINX HArpy3Kax.
B KOoHEYHOM HTOIe HACTYIAaeT TaKOM MOMEHT, KOTrJa JIF0OO€ IOBBHIIIICHUE JABJICHUS B
JIETOYHBIX BE€HaX MPUBOAMUT K oTeKy Jerkux (Mmmapuonosa, B. K., 2014; Kpyrnosa, T.
C., [Taxmytos, U. A., 2014; Huxynun, 1. A. u coasr., 2015; 3aBpssioBa, A. H., 2016;
Kamoxnsiii, . U., bapunos, H. JI., 2016; CrekonpHukoB, A. A. u coanT., 2017;
UYepnenok, B. B. u coasr., 2017; Kopanés, C. II. u coast., 2020; Makcumos, B. 1. u
coanT., 2020; Illep6akos, I'. I'. u coarr., 2020; Stephenson, H. M. et al., 2012; Holler,
P.J., Wess, G., 2014; Corda, A. et al., 2019 u ap.).

Ha »tomM »3Tanme BcTymaeT B JEWCTBHE 3alllUTHBIA MEXaHU3M: MPOUCXOJUT

CYKCHUC JICTOYHBIX apTCpPHUOJI. 910 MMPUBOAUT K IPOIOPHUOHAIBHOMY ITOBBIHICHHUIO
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apTepuaIbHOrO JaBJIEHUS B JIETKUMX, B TO BpPEeMsl KakK JlaBJiCHWE B JIETOYHBIX BEHAX
YBEJIMYMBAECTCS HE3HAUUTENIBHO. B pe3ynbrare npyu yBeIMUYEHUH HArpy3KU pa3BHBAECTCS
HEJOCTATOYHOCTh MPABOr0 JKEIYJI0YKa, NPHUBOASAIIAS K YMEHBIIEHUIO MHUHYTHOTO
oO0beMa TpaBbIX OTAENOB cepamna. B cBoux pabortax JI. Twuiu u coat. (2010)
NPEANoIaraloT, 4To 3TOT MEXAaHW3M 3alULIAET JIETKUE, XOTS W CONPOBOKIAETCS
MHOTOYUCJICHHBIMU TOOOYHBIMU SIBJICHUSIMHU.

[IpyuriHaMu TIEPBUYHON MPABOCTOPOHHEN HHUPKYJISATOPHONH HEJOCTATOYHOCTU Y
co0ak yarie BCEro sIBJIAIOTCS CTEHO3 JIErOYHOM apTepuu U reabMUHTO3 cepaua. Camblii
pacnpocTpaHEHHBIN BUJI TEIbMUHTOB, MOPAKAIOIIUX CEPACUHO-COCYTUCTYIO CUCTEMY Y
cobak — Dirofilaria Immitis (IllyctpoBa, M. B. u coast., 2006; benosa, JI. M. u coaBr.,
2016; Genchi, M. et al., 2019). TunuyHoe MeCTO JOKAIU3AIlMU TEIHLMHUHTOB BHA
Dirofilaria Immitis - nérounsie aprepuu (LllyctpoBa, M. B. u coast., 2010; benoga, JI.
M. u coaBrt., 2016). [IpucyrcTBuEe MX IPUBOAUT K BOCHAJIECHUIO BHYTPEHHEN 000JOUYKHU
JIETOYHBIX apTepuil U npoaudepalui BHYTPEHHEH 00O0JIOUKM KPOBEHOCHBIX COCY[OB,
KOTOPYIO HAa3bIBalOT JHUOO «CKJIag4yaToi», JHOO0 «BOPCHCTOW». YTOMSHYTHIE
HapyLIEHUs COMPOBOXKAAIOTCSA AMOOIUEN, TPOMOO30M U UH(PApKTaMHU.

OOpa3zoBanue pyOLOB M YMEHbBIIEHUE 3JIACTUYHOCTU apTEepPHOT YCHIIMBAET
Harpy3Ky Ha MpaBblil JKeIyJo4eK. XPOHMUYECKHH Kalllelb, HaOI0JaeMblii y colak,
CTpaJlaloIIUX TeIBMUHTO30M cepiia, 1mo nanHbiM M. Mircean et al. (2017) BbI3BaH
OTEKOM JIETKUX, MNPUYUHOW KOTOPOTO SBISIOTCS IOPAXKEHUS IMAPEHXUMbI JIETKHUX,
HAHOCUMBIE MMapa3uTaMH. DTOT KallleJb UMEET PA3IMUYHYIO STHOJIOTHIO ¢ KAPAUOTEHHBIM
KalllIEM, KOTOPBIN aCCOLIMUPOBaH C JIEBOCTOPOHHEHN HUPKYJISITOPHOU
HEJI0OCTaTOYHOCTHIO.

B 1o xe Bpewms, kak yrBepxkamroT L. Bosch et al. (2017), mpaBocTtopoHHss
ceplleyHas HEJOCTaTOYHOCTh MOYKET BO3HUKAaTh KakK CIEICTBHE JIEBOCTOPOHHEM
HUPKYJISATOPHOM HEAOCTAaTOYHOCTU. B 1000M cllydae HECHOCOOHOCTh MPAaBOro
KEITyJ0uKa TOJJACPKUBaTh CBOM HOPMAJIbHBIA MUHYTHBIH OOBEM MPUBOJUT K
MOBBIIICHUIO JAaBJIECHUS B MPAaBOM MPEACEPIUH M TOJBIX BEHaX C OJHOBPEMEHHBIM

3aMCJICHUEM TOKAa KpPOBH.
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[TocnencTBus IPaBOCTOPOHHEH UPKYISATOPHOU HE0CTAaTOYHOCTH
yeyryonstorest psimom (aktopoB. Hanbomnee cyiiecTBEHHBIM M3 HUX, IO MHEHHIO S.
Chatur et al. (2014) sBisiercs yBenuueHue o0bemMa KpOBHU U €€ pa3KIKEeHHUE.

OOmast MUPKYIATPOHAST HEAOCTATOYHOCTh, PEIKO ObIBas MEPBUYHOMN, OOBIYHO
pa3BUBAETCA Yepe3 HECKOJIbKO MECSIEB WIM Jaxe JIeT TMOocie TOro, Kak y cobaku
MOSIBUJIACH ~ JICBO- WM TPABOCTOPOHHSS  IUPKYJSITOPHAsT  HEIOCTATOYHOCTH.
3a0oJieBaHNE YACTO TPOTEKAET CKAaYKOOOpa3HO - CTENEHb BBHIPAKEHHOCTH CHMIITOMOB
MOXET HU3MEHIThCSA C TedeHHeM BpeMeHdu. OHAKO WHOTJA 00Imas IUPKYJIATOpHAs
HEJ0CTAaTOYHOCTh BO3HUKAET CIIOHTaHHO. OHAa MOXET OBITh NIEPBUYHOM, €CITM BBI3BaHA
0OJIE3HPI0 MHOKApJa, BCEMH PA3HOBUIHOCTIMHU KapJIHUOMHOTATHH, HEMPOXOIUMOCTHIO
apTepHaIbHBIX MPOTOKOB WJIN omyxoJisiMu ocHoBanus cepana (Kosanés, C. I1. u coaBr.,
2013 Wnnapuonona, B. K., 2014; Hukynun, 1. A. u coasr., 2015; Yepnenok, B. B. u
coanT., 2017; llep6akos, I'. I'. u coast., 2020; Holler, P. J., Wess, G., 2014).

2.1.3 Kapauomunaruu

Tepmun «kapauomuonatus» BrepBble OblT ucnosibzoBaH W. Brigden B 1957
rojly ¥ HCHOJIb3yeTCs I 0003HAUYEeHUS COCTOSIHUM, KOTOphIE€ B MEPBYIO Ouepelb
BIIMAIOT HA CEPJICYHYI0 MBIy M[pU OTCYTCTBMU BocnajeHus. KapanomuonaTturio
MOXHO Pa3JeIuTh HAa HMAHOMATHUYECKYIO (T. €. HEM3BECTHOM ATHUOJIOTHMH;, WHOIJA €€
Ha3bIBAIOT MEPBUYHON) WJIM BTOPUYHYIO. MaHomaTHYeCKy0 KapJAUOMHOMATHIO MOYKHO
pa3lieuTh Ha TOJKIACCHI HA OCHOBE MATOJOTHYECKON aHATOMUU U (U3MOJIOTUU -
uiaTaloHHas, runeprpoduyeckas u uareprpagsas (Maron, B. J. et al., 2006).

Junatanuonnas kapauomuonatus (JIKMII) — 310 3abosieBaHue, CBSI3aHHOE C
MEPBUYHBIM TMOPAKEHHEM MHOKap/Aa, XapaKTEPU3YIOIIEECs BBIPAKCHHOW AuiaTanuen
MOJIOCTEM W HApYIIEHUEM CUCTOJIMYECKON (yHKIMU xeny1o4koB (Stephenson H.M. et
al., 2012). Tepmun JIKMII npuMeHNM TOJBKO K TEM CIIy4asiM MOPAXKEHUS CepIia, MpU
KOTOPBIX 3HAYUTEIbHASA JWJIATallUs MOJIOCTEH HE SIBJISIETCA CIEICTBHUEM HapyIICHUS

KOPOHApHOTO KPOBOOOpAICHUsI, BPOXKJIEHHBIX aHOMAJMWA pa3BUTHS, KIIAMMAHHBIX
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MOPOKOB CEp/lla, CUCTEMHOM U JIETOUHON apTepuUasbHON TMIEPTEH3UH U 3a00JIeBaHUM
nepuKap/a.

Haydno nokazana mpeapacroioKeHHOCTh CO0aK KPYITHBIX M THTAHTCKUX TTOPOJT
k JKMII. B »tom uucie mgobepMaHbl, OOKCEphI, MOJOCCHI, JOTH, HPJIAHJCKHE
BOJIKO/IABBI, HBIO(GAYHIJICHABI, JIA0pamophl, HEMEIKHE W BOCTOYHOCBPOIICHCKHUE
oByapku. VCkilfoueHHWE  COCTaBISAOT KOKEp  CHAHWUENIW, CJAWHCTBEHHAas U3
pacmpoCTpaHEHHBIX  MOpPOJA  HEOOJBIIOr0  pa3Mepa, MPEACTaBUTENIA  KOTOPBIX
nemonctpupytoT JAKMII (Chetboul, V., 2015). V HekoTOpbsIXx mMOpoa JOKa3aHa
reHeTuyeckasi mpupojaa 0oJie3HH, Tak, corjgacHo ucciaegoBanusm E. Dutton u J. Lopez-
Alvarez (2018) maTonorus MoxeT HepeiaBaThcs 10 ayTOCOMHO-IOMUHAHTHOMY THITY Y
HbIO(ayH/IJIEHI0OB, OOKCEpOB M JOOEpPMAaHOB, MO ayTOCOMHO-PEIIECCUBHOMY THUIY Y
NOPTYTAIbCKUX BOAHBIX cobak (Alroy J. et al., 2000) u mo peneccuBHOMY, CBSI3AaHHOMY
c X-xpoMocomoi Tuny, y HeMmeukux goroB. JJKMII B OonbliMHCTBE Ccioy4yaes
BCTpeyaeTcss y KoOeneil, koTopeie OojietoT B 2—3 pasza uyaimie, 4eM Cyku. [laHHyro
MaTOJIOTHIO Yallle JUAarHOCTUPYIOT y cobak cpeaHero (4-6 neT) U MOKUIOro BO3pacTta
(6onee 8 ner) (I'epke, B. C., 2013).

JlunatanronHas kapanomuonaTus, mo MaeHuio P. Beier et al. (2015), sBnsercs
KaK MEPBUYHBIM, TaK U MPUOOPETEHHBIM 3a00JIEBAHUEM CEPJILIa Y COOAK MHOTHX MOPO/I.
Hnsa nepBuunoit JIKMII Beiaenena reHetudeckas 3TuoJiorus. OgHako M3BECTHO, UTO
HEKOTOpBIC APYrue MPUUYMHBI CIIOCOOHBI BhI3BbIBaTh pasButue JIKMII, B Takom ciyuae
pa3BuTHe OOJIE3HM OTHOCSIT KO BTOPUYHBIM STHOJOTHYeCKUM (QakTopaMm. Haumboiee
BEPOSITHBIMH TIPUYMHAMHU, CIIOCOOCTBYIOIIMMH TOSBICHUIO 3a00JIEBaHMS, SIBIISIOTCS:
MUILIEBbIC, BOCHATUTEIbHbIE, UH(PEKIMOHHBbIC, WHPWIHTPATUBHBIC, HIIEMUYECKUE U
JIEKAQpCTBEHHbIE  WJIM  TOKCHMYECKHEe  3a00JieBaHMS  MHOKapjAa;  TaxuKapus-
WHIYIIMPOBAHHBIE KapJIUOMHUOMNATHUH; METa00JIMYECKUE HAapYIIEHUS, TE€HETHYECKH-
OMOXUMHYECKUM J1ePeKT opraHu3Ma >KMUBOTHOTO; TMPEAIICCTBYIONIAsl BUPYCHas
(Hampumep,  DHTEPOBHpYCHasi)  WHGEKIUSA; HMMMYHOJOTHYECKHME  HapYIICHUS,
XUMHYECKHE TOKCUHBI, Je(UIIUT aMUHOKHUCIIOT (3aBbsuioBa, A. H., 2016; MmapuoHoBa,

B. K., 2014; Beier, P. et al. 2015).
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[Tox peiicTBMEM SK30T€HHBIX (PAKTOPOB YMEHBIIAETCS KOJIMYECTBO MOJHOLIEHHO
(GYHKIIMOHUPYIOIIUX KapAMOMHUOIIMUTOB, YTO MPUBOJIUT K PACIIUPEHUIO KaMep cep/ua u
HapyILICHUIO cokpatutenbHou ¢yHkiuun muokapaa (Broschk, C., Distl, O., 2005).
[Tonoctn cepaua pacmUMpSIIOTCS, YTO NPUBOAUT K Pa3BUTHIO CHCTOJUYECKOW U
JUACTOIMYECKON AUCPYHKIMU OOOUX JKEITYJOUYKOB, YTO MPOBOIHUPYET PpPa3BUBUTHE
XPOHUYECKON CcepleyHol HeAocTaToyHOCTH. Ha HauvanbHBIX cTagusix 3a00JieBaHUs
nerictByet 3aKkoH @panka-CrapiivHra, KOTOPbIN IJIaCUT, YTO CTENIEHBb TUACTOINYECKOTO
pacTsSHKEHUs! MPONOPLUUMOHAIIBHA CHJIE COKpAIEHUs BOJOKOH Muokapaa. CepaedHbii
BBIOPOC COXpaAHAETCS TaKXKE 3a CUET YBEJIMYEHHUS YaCTOThl CEPJCUHBIX COKpAIICHUN U
yYMEHBIIEHUsI Nepu(epuuecKoro COnpoTUBIEHUs Nnpu (usndeckoil Harpyske (Martin,
M. W. S. et al.,, 2010). IlocteneHHO KOMIIEHCATOPHBIE MEXAHU3Mbl HAPYIIAIOTCH,
YBEIMYMBACTCS PUTMIHOCTh CEPALA - COKPATHUBILKCH, MBILIIBI CEPALA JJIUTEIBHOE
BpEMs OCTalOTCSl HECHOCOOHBIMM K TMOBTOPHOMY COKpAILLEHUIO, YXYIIIAETCs
cucronuueckas GpyHkuus u 3akoH @panka-CrapiuHra nepectaer JeicTBOBATb.

YMEHBIIAIOTCSI MHMHYTHBII M yJIapHbBIi 00BEMBI CepJlla, YBEIUYUBACTCA
KOHEYHBIM JUACTOJMYECKUN AUAMETP JIEBOTO KEIyJ04YKa U MPOUCXOOUT JajbHEHIIee
pacmmpenne mosoctedi cepana (Kyp6anos, H. A., 2016; Stephenson, H. M. et al.,
2012). Bo3HukaeT OTHOCUTENbHAS HEAOCTATOUHOCTh MUTPAIBHOTO U TPEXCTBOPYATOrO
KJIAIIAHOB M3-3a JUJIaTalluy KEITyJO0YKOB M PaCIIUpEHUs KIalaHHbIX Kojel. B oTBer Ha
3TO BO3HHMKAET KOMIIEHCATOPHAsl TUIEPTPOPUS MHUOKapna, CIIOCOOCTBYIOIIAs TaKXKe
YMEHBUIECHUIO HAMPSKEHUSI CTEHOK U YMEHBUIECHUIO TUJIaTallii MOJOCTEH, B pe3ybTaTe
runepTpouu MUOIMTOB U YBEJIMYEHUsI 00bEMa COCTMHUTENIbHON TKaHU. Y MEHBIIICHHE
CEpJIEYHOr0 BHIOpOCA W YBEIMYEHUE BHYTPHXKEIYIOYKOBOTO JUACTOJIMYECKOIO
JIABJICHUSI MOTYT MPUBECTH K YMEHBIIECHUIO KOPOHAPHOUN nepdy3uu, CIEACTBUEM YETrO
CTaHOBUTCS CyOdHIOKapAHaabHas uilieMus. B pe3ynbpTaTe 3acTOsl B BEHaX Majloro Kpyra
KpOBOOOpallleHus] yMeHbIllaeTcsd okcureHamusi Tkaneu. (Sxyboma, K. H. K., 2020;
Martin, M. W. S. et al., 2010; Pérez, J. et al., 2019; Tidholm, A. et al., 2001)

JKMII - sTo 3a601eBaHne, KOTOPOE MOKET UMETh JIUTEIHHOE CYOKIMHIYECKOE
(beccuMNTOMHOE) TEYeHHE, M KIMHUYECKHE NPHU3HAKU MPOSABISIOTCA TOJBKO B

TEPMUHAJIIBHON CTaJUM CEPACYHOM HENOCTATOYHOCTHU. KIMHUYECKMN aHaMHE3 4acTo
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ObIBa€T OYEHb KPATKUM M OXBAaTbIBAET OT HECKOJBKHX JHEH 10 Heaelb, a o0Iue
HanboJsiee yacThle KIMHUYECKHE MPOSIBICHUS - anatusi (JIeTaprus) )KUBOTHOTO, MOTEPS
BECa, Kallesb, OJBIIIKA CMEIIAHHOIO TUIA, CHUKEHHUE TOJIEPAHTHOCTU K (PU3HYECKUM
Harpyskam, aHopekcus 1 abjoMuHanbHbIN BBITIOT (acuut) (Pérez, J. et al., 2019).

CHmXeHHEe CepAeyHOro BHIOpOCA W COKPATUMOCTH IKEIIyJOYKOB TMPUBOMAAT K
ci1aboMy WM aJbTEPHUPYIOUIEMY IYJIbCY, KOMIIEHCATOPHOM TaXWUKapIuu U IUIOXOU
nepudeprudeckol nepQy3uu, BCICACTBUE YEro pa3BUBACTCS AaHEMUS CIU3UCTBIX
000JI0UEK U CHUKEHHE MECTHOM TeMIepaTyphl B oonactu koHeuHocten (Tpodumssik, P.
H., 2016; llep6akos, I'. I'. u coasT., 2020, Tidholm, A. et al., 2001).

[Ipoucxoxnenne kauura, kak yreepxkaator O. B. Kpsuko u JI. A. JlykosHOBa
(2020) BBI3BaHO pazapakeHUEM OapOPELENTOPOB, HAXOMSIIMXCS B CTEHKAaX TJIABHBIX
OpOHXOB, KOTOPbIE OKA3bIBAIOTCS CAABICHHBIMU YBEIMYEHHBIM B pa3Mepax CEpIIEM.

PacmiupenHple #  yBEIMYEHHBIE B  pa3Mepax IKEIyJOUYKH MEIJICHHEe
BOCIIPUHUMAIOT HEPBHBIN HUMITYJIbC, MEPEXOSAUIUN C TpeaAcepauii, 4To MPHUBOJIUT K
BO3HMKHOBEHHUIO MPECUCTOJIMYECKOIO PUTMA Tajiona Mpy MPOBEACHUH AYyCKYJIbTal[UU.
[ToMmumo »3TOrOo, B punctum optimum (p. 0.) MUTPAIBHOIO W TPUKYCIHIAIBHOTO
KJIAllaHOB ~ MOJKHO  YCJBIIIATh  JHJIOKAPAUANBHBIA  IIyM, BO3HUKAIOUIUN  IpHU
pEryprutanui KpOBU M3 JKENyIO04YKa B MpEACEpIHe, OJHAKO 3TH IIYMBI CIOXKHO
yCIbIaTh u3-3a o0miero HapymieHus putma padotsl cepana (Tepemenko, C. II. u
coaBT., 2006; Stephenson, H. M. et al., 2012, Pérez, J. et al., 2019).

CocTosiHME  TUIIEPBOJIEMHM W CHUKEHHOM  COKPaTUMOCTHM  CEPIEYHOMU
MYCKYJIaTyphl MPUBOJAT K OTEKY JIETKUX, BCICACTBUE YeTrO (OPMHUPYETCS TAXUITHOD U
OJIbIIIIKA CMEUIaHHOTO THIIA.

ITo coobmenusim C. I1. KoBaneBa u coart. (2013, 2019), I'. T'. IllepbakoBa u
coaBT., (2020), A. A. CrexkonpHukoBa u coanT. (2011, 2017, 2018) u np. pa3Burue
MPaBOXKEyT0YKOBOM HEIOCTATOYHOCTH HEPENKO MPHUBOAUT K pa3OyXxaHUIO SIPEMHBIX
BCH, TIOJIOKUTEIIHHOMY BEHHOMY ITYJIbCY, T€aTOMETAINU U acCIUTY.

[Ipu mpoBexeHNH MaKpPOCKOIMYECKOro uccienoBanus cepana 6oapsHoro JIKMII
OTMEUYAIOT 3HAYUTEIbHOE YBEIMYEHUE Macchl opraHa. [lomumo TOro, XapakTepHbIMU

INpU3HaKaMn ABJIAIOTCA BBIPAXKCHHAA JWJIaTalusd BCCX HOHOCTeﬁ, 6.]IeI[HOCTB u
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npsiosiocts Muokapaa. CylIeCTBEHHOE YBEJIMYEHHUE MAacChl CepJilla U CepAeYHOro
WHJIEKCA TIPOMCXOAWT B OCHOBHOM 3a CUET KEIYJOYKOB, B OCOOCHHOCTH JICBOTO.
Bmecte ¢ Tem TonmmMHA CTEHOK JKEIYyJAOYKOB W MEXKIKETYTOYKOBOM IEPETOPOIKU
OTHOCUTEIBHO Maj0 W3MEHEHa, 4YTO OOYCJIOBIEHO IMpeoOiagaHueM JuilaTaluu
noJiocTeit Haj BhipakeHHOCTHIO rurneptpodun (Tidholm, A., Jonsson, L., 2005). Kax
OTMEUYalOT MHOTHE aBTOPBI, JUIAaTAIMs BCEX MOJIOCTEH cep/illa OTMEYaeTCsl B CPEAHEM Y
85% cobak, 6onpHBIX JIKMII (Alroy, J. et al., 2000; Tidholm, A., Jonsson, L., 2005;
Janus, 1. et al., 2016).

Becbma mokazaTenbHbIM SIBISICTCS M3MEHEHHE KOH(PUTYypaluu cep/ia, KoTopas
npuOmmkaeTcs K 1mapoBugHou. Tak, mnpu MakpoMopPOMETPUUYECKOM aHaIU3e
OTMEUYAeTCS 3HAYMTEIHHOE YBEIMYCHHE €ro HAWOOJBINCH OKPYKHOCTH, MIUPUHBI Yy
OCHOBAaHMSI M TOJIIUHBI, WIM TMepeaHe-3aJHEr0 pa3Mepa, IMpU MNPAKTHIECKU
HEM3MEHEHHOMW JIJTMHE, TO €CTh PACCTOSHUN OT OCHOBAHHUS /IO BEPXYIIIKH.

[Ipu mpoBeneHnn ayTOTICMM KaK MIPABUIJIO HE HAXOMAT CYIIECTBEHHBIX U3MEHEHUN
B 2HjI0Kapjae. Ero He3HauuTeNbHOE YTONIICHUE OOBIYHO BBISIBISIETCS JIMIIL B 00JACTH
JeBoro xenyaouka. Hepenko HabmogaeTcss MypaibHbIH TpoMOO03, CIyKalllUui 3a4acTyio
HCTOYHUKOM TpOMOOAMOOIHT B OOJIBIIIOM U MaJIOM Kpyrax kpoBooOpamieHus (Alroy, J.
et al., 2000). [IpuurnHamMu TPUCTEHOYHOTO TPOMOOOOPA30BaAHMUS SBIISAIOTCS 3aMeJICHUE
KPOBOTOKAa B TOJIOCTAX CEpJilla BCIECACTBUE HAPYIICHHUS WX OIMOPOXKHEHHUS, a TaKXKe
TUIEPKOATYJISAIIMOHHAs HAMPaBIEHHOCTh U3MEHEHUM reMocTasa. Yaie Bcero TpomObl
JOKAJIM3yIOTCA B IKENIyJOouYKaX, TJaBHBIM 0Opa3oM JIEBOM, dYeMy CIIOCOOCTBYET
yrommienue sHn0kapaa (Lobo, L. et al., 2010).

[Tpu poBeIeHUH CBETOBOW MUKPOCKOITUU OTMEYAIOT JBA THIIA TUCTOJIOTHYCCKUX
n3MeHeHu mMuokapaa. OHM HOCAT Ha3BaHWE AaTTEHYHMPOBAHHOTO BOJHHUCTOTO THIA U
KUPOBOTO MHOMIbTpanmoHHo-1ereneparueHoro tuna (Tidholm, A., Jonsson, L., 2005;
Janus, I. et al., 2016). IlopaxeHnus MuOKapja, CBSI3aHHbIE C ATTEHYMPOBAHHBIM
BOJIHUCTBIM BOJIOKHUCTBIM THUNOM JIKMII, cocTodT M3 KIETOK MHOKapAa IHaMeTpOM
MeHee 6 MKM (HOpMambHBIN quamerp Muodudpmmt konednercs ot 10 mo 20 mxm (Van
Fleet, J., Ferrans, V., 1995) ¢ BOMTHUCTBIM BHEIIHUM BUJOM, COCTABJISIONIMM HE MEHEE

MIOJIOBUHBI TOJIITMHBI 00PA3I[0B MUOKAP/Ia U3 BEPXHEHW M HIDKHEHW YacTel CTEHKH JIEBOTO
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Kemygouka. MUOLMTBI pa3/iesieHbl YUCTBIM MPOCTPAHCTBOM, OOBIYHO CBOOOJIHBIM OT
KJICTOYHBIX MHOUIBTPATOB. Bo MHOTMX ciydasx HaOmromaercs Takke auddysHas
uHGUIBTpAIUs CyOdHI0KapAnaIsHOro Guodpo3sa.

[lopasxkxeHust ~ MUOKapaa, CBSI3aHHbIE C  KUPOBOW  HMHQPWIBTPALMOHHO-
nereHepatuBHBIM TUTIOM JIKM, BKIIFOYaOT MHOIIMTONH3, JETeHEpanio MHOGHOpUILI,
BAaKyOJIU3AIlUI0 MU aTPOPHUI0O MHOIUTOB C OOMMUPHBIM (HUOPO3OM U KUPOBOU
uHpuIpTpanuen, 3ameniatonieit Muoguopusuibl. Cuntaercs, 4to (GpuOpPO3HO-KUPOBas
3aMeHa TKaHM MHUOKap/aa SBJSETCS CICACTBHEM TMOTEPU MHUOIIMTOB W3-3a Pa3IMYHBIX
OPUYMH, TaKUX KaK MHUOKapJAWT WIA Jpyrue BpeIHbIE pa3ApakuTean. Psj
MIPOTUBOOIYXOJIEBBIX CPEACTB, TAaKMX KakK JOKCOPYOHMIIMH W IUKIOopochaMuy, MOTYT
BBI3BIBATH OOIIMPHYIO BaKyOJIH3AIIUI0 MUOIIUTOB.

Ocnabnennbiii BoaHUCTBIA BosiokHMCThIM Tun JKMII, kak yrtBepxkmarorT A.
Tidholm u L. Jonsson (2005), siBnsiercst HauboJiee pacnpocTpaHeHHOH (HOpMOii.

Heusmenennble 1o 1oiomaad M o0beMYy M TUIEPTPOPUPOBAHHBIE KIIETKU
COKPATHTEIBHOTO MHOKapAa OKPYKEHBl MHOTOYHMCICHHBIMU —aTpO(OUPOBAHHBIMHU
KapJIUOMHOIINTAMH, KOTOPBIE pAaCHOJIaralOTCS TIOBCEMECTHO U  BBIABISIIOTCA B
pasnuyHBIX oTnenax cepaeunoi Mkl (Leonard, B. et al., 2019).

Becbma xapakTepHO yBEIMYECHHE COCIMHUTEILHOTKAHHOTO KOMITOHEHTA 32 CUET
WHTEPCTUIIMAIBHOTO (PUOpO3a U 3aMECTUTENHHOrO CckJepo3a. KieTkn U BOJOKHA
COCJIMHUTETFHOM TKaHU PACIOJIaratoTCs MHTPAMUOKAPANAIBHO BHE CBSI3U C COCYJIaMU B
CTEHKAaxX BCEX YETHIPEX KaMmep cep/ra, MPEuMYIIeCTBEHHO B 001aCTH BHYTPEHHEH TPETH
muokapaa. CBoeoOpa3Has KapTHHA «BIOJ3AIOIIET0» B MAaCCHB MBIIIEYHBIX BOJIOKOH
CKJIEpO3a C Pa3IUYHOW CTETCHBIO 3PEJIOCTH COCAMHHWTEIIBHONW TKaHW YyKas3bIBaeT Ha
ATAITHOCTh THOEIH KapIMOMHUOIIUTOB.

IIporao3 y cobak c¢ JIKMII 3aBucHUT OT TOro, Ha KakOW CTauu pPa3BUTHS
3a00cBaHUsl  HAXOAWTCS JKMBOTHOC. B  ciyyae HaxoXICHHS B  CTaauu
nexkomriencupoBannoit JIKMII, kak yrtBepkmaer M. Martin et al. (2001), mporuo3
HeOmaronpusTHeIA. [IporHO3 wamie 3aBUCHT OT TOpoAbl cobaku. B 1emom ObuIO
MOJICYMTAHO, YTO CPEAHSSA IMPOJOJDKUTEILHOCTh KM3HU IOCJE TTOCTAHOBKH JIUArHO3a

COCTABJISIET TMPUMEPHO IIECTh MecsieB. Takue mopoasl cobak, Kak go0epmaH,
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nobepMaH-nuHYep, OOKCEP UMEIOT HAMXYAIIUA MPOTHO3 CPEIU BCEX OCTAIBHBIX MOPOJI;:
TUIUYHOE BPEMSI BBDKUBAHUSL COCTABJISIET BCETO HECKOJIBKO THEW WM HEAENb U KpailHe
PENKO TPEBBIMIAET OJWH TOA. boIbHBIC KUBOTHBIE, OCOOCHHO TOOEpMaHbI U OOKCEPHI,
MOTYT BHE3aITHO YMEPETh B pe3yjbTaTe xeiyaoukoBoi aputmuu (Haggstrom, J., 2019).
B mpoTMBHOM ciygyae CMEpPTh HACTYNAET B PE3yabTaTe MPOJOJLKAKOLIEHCS
HEKOHTPOJIMPYEMOU 3aCTOMHOM CEPICYHOM HEAOCTATOYHOCTH.

OnHako HEKOTOpBIE MOPOJABI OYEHb XOPOUIO MOAAANOTCS JICYEHUIO, HAIpPUMEp,
HEMELKUE JOTH, CIIAHWENH, HEMEUKHUE M BOCTOYHOEBPOIICWCKHE OBYapku. I[lpu

KOPPCKTHOM JICHCHUHU CPCOAHCC BPCM:A BBIDKMBAHUS COCTABIICT ABA I'0JlaA.

2.1.6 IlmarHocTuka naToJIOrui cepaua y codaxk

JIns TUAarHOCTUKH COCTOSIHUSL CEPJCYHO-COCYJIUCTOM CHCTEMBI pa3pabOTaHbI
pasznuyHble PU3UKAIbHBIC, HTHCTPYMEHTAJIbHBIE U J1a00paTOPHBIE METOIbI TMATHOCTHKHU.
Ot MeroAsl 00JagaroT  Ppa3aIuYHOM MH(OPMATUBHOCTHIO, UYYBCTBUTEIBHOCTHIO,
CHENU(PUIHOCTBIO U CIOXKHOCTBIO MpoBeneHus. OHAKO A0 CUX MOP HE CYLIECTBYET
€IUHOTO YHUBEPCAIBHOTO METOJA, MO3BOJIIOMIETO0 MOCTABUTh TOT WJIM MHOW AUArHo3,
M30JIMpOBaHHO OT Apyrux uccinenoBanuit (Kosanes, C. I1. u coast., 2020, Illep6akos,
I'.T'. u coasr., 2020).

K nanbonee pacnpocTpaHEHHBIM HHCTPYMEHTAIBHBIM METOJaM JTUArHOCTUKH
cepala MOXHO OTHecTH »sjiektpokapauorpaduro (OKI), VY3U cepana wunum
aXoKapauorpaduo, TOHOMETPHUIO, MYJIbCOKCUMETPHUIO W PEHTreHorpaduio TpyIHON
nosioctu. [IpoBeaeHue nabopaTOpHBIX METOAOB BKJIIOUAET B ce0s OMOXMMUUYECKUE U
MOpPGOIOTHYECKUE aHATTU3bl KPOBH.

DnekTpokapauorpadgusi OCHOBaHa Ha PETUCTPAIMU M U3YyUYEHUU DIICKTPUUECKOU
aKTUBHOCTH MHUOKapja >KUBOTHBIX, (POPMHUPYIOIICHCS U MPOXOISIICH IO cepJiy B
TEUEHHE CepJIEYHOTO LIUKIIA.

Yactora W PUTM CEPICUYHBIX COKPAIICHUN OMPEAeNsIIOTCS BO30YXICHHUEM,
PUTMUYECKU TCHEPHUPYEMBIM nericMekepoM - BOJIUTEJIEM pUTMa,

PaCIpOCTPAHSIOMIMMCSL IO MPOBOJAIICH CHUCTEME CEpPJIA, KOTOPhIE MPOBOLUPYIOT
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BOJIHY cokpaieHust Muokapaa (Ckonuues, B. I'. u coasr., 2016; Ilonorno, C. A., 2017,
[llectakoBa, A. H. u coast., 2018; Ilymunun, }0. A., Huxkymun, U. A., 2018;
[llepOaxos, I'. I'. u coast., 2020; AumuH, A. B. u coast., 2019, 2020).

DnexkTpokapArorpadgusi MO3BOJSET BBIABUTH HW3MEHEHHS pPHUTMa CEpJICYHBIX
cokpamieHud mpaktuduecku B 100% cioywaeB JKMII, omgHako 3TH H3MEHEHUs
HecIeu(UIHBI.

K tomy ke, Ha HauanbHbIX 3Tanax pasutus JKMII nsMeHenuss putma MOTyT
BO3HHMKATh TEPUOAMYECKH W TIPH OOCICTOBAaHWUU COO0AKM B TEUCHHE HEOOJBIIIOTO
BpeMeHu (30-60 MHHYT) MOXKHO HE BCTPETUTh HUKAaKMX HapylmieHuid. B 3Toil cBs3u
CIEIUAIIUCTBI HEPEAKO MPUOETAIOT K XOJTEPOBCKOMY MOHHUTOpHUpOBaHUIO (UepHEHOK,
B. B. u coasr., 2018; Willis, R. et al. 2018; Dudas-Gyorki, Z., et al., 2016).

JIpyroii MeToA HCCIEIOBAHUS CEPALA, YACTO HCIOJIb3YEMBIA B BETEPUHAPHOU
Kapauosiornn - sxokapauorpadusa (OxoKI) wim yinbTpa3ByKOBOE HCCIIEOBAHUE
cepaua. JJaHHBIH METOJ TMarHOCTUKU HAMpaBJIeH Ha UCCIe0BaHUE MOP(HOIOTHYECKUX
CTPYKTYp KaMep M KJalaHHOIO ammapara cepila, a TakKe Ha OMNpeleNICHHE €ro
dbynkiumonansHoTrO coctosiHus (3aBwsioBa, A. H., 2016; KpacHono6osa, E. II., 2017;
Kymukopa, O.A., JIrobuenko, E. H. 2018; Ceprees, M. b., 2018; Cumakosa, M. I'.,
2019; Ceprees, /. b., Kosanes, C. I1., 2020; Leblanc, N. et al., 2016).

Hns  nposenenus 5xoKI'  cymecTByroT — oOUIENpHUHSTHIE  CTaHIAPTHBIC
U300pKEHUSI, KOTOpBhIE TIOJNY4arOT C TMPaBOM U JIEBOW CTOPOHBI, OTHOCUTEIHHO
IPYJIMHBI - B TaKOM CJIydyae TOBOPSAT MpaBas WJIM JieBas MapacTepHaybHas MO3UIIUS,
COOTBETCTBEHHO. VcciaenoBaHue Tak K€ MPOBOJAT, «PacceKas» yIbTPa3ByKOM CEple
BJIOJIb WM TONEpPEK. DTO HA3BIBAETCSA HCCICIOBAHUE B JJIMHHOM M KOPOTKOW OCH,
COOTBETCTBEHHO (PUCYHKH 1, 2).

ToHOMETpUS — UCCIEAOBAaHWE, HAMPABICHHOE HA H3MEPEHUE apTEpPUATBLHOTO
JaBlieHUs KUBOTHBIX. B mmarnoctuke JIKMII m3mepeHne aprepuanbHOTO JABICHUS
MMEET BBICOKYIO 3HAUMMOCTh, TAK KaK Ha HAYaJIbHBIX ATanax MPOUCXOAUT CHUKEHUE
CUCTOJIMYECKOTO JaBJEHHUS, KOTOPOE€ KaK MPaBUIIO KOMIIEHCHUPYETCA YBEIUYECHUEM
yacToTbl cepaeunbix cokpamenuid (UCC, yn/mun). Ilo mepe ucroiieHus pe3epBOB

cepalla MOpOrpeccUpyeT  PUTHIHOCTh  MHOKapAa, HapacTaeT  CHCTOJUYEcKas
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TUC(hYHKIMS, YMEHBIIAETCSs MUHYTHBIM M yAapHbIA 00ObEM, HapacTaeT KOHEYHOE
JIMACTOJMYECKOE JABJICHUE B JIEBOM KEIYJI0YKE, YTO MPUBOAUT K €r0 PacCUIMpPEHUIO

(Mnmnapuonosa, B. K., 2014 XXynukosa, O. A., Jlro6uenko, E. H., 2018).

Pucynox 1 - JInuaHAS OCh, CXEMAaTUIHOE N300paKCHHE.

Pucynok 2 - KopoTkast ock, cxeMaTuuHoe U300paxxeHue.
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Onnako  OOJBIIMM  HEJOCTATKOM  JAaHHOTO  METoJa  SABJISIETCA  HU3Kad
CHEeM(PUUHOCTD, TAK KaK TaKWe€ MOKa3aTeIN MOTYT CBUACTEIHCTBOBATH O MATOJOTHIX
CepJlIeYHO-COCYIUCTOM cucteMbl u apyrux opranoB (Kosanes, C.I1. u coasr., 2013).

B mocnennee Bpems mpu uccieoBaHUU (YHKIIMOHAIBHOTO COCTOSIHUS CEp/la
MOJIB3YIOTCSl TYJIbCOKCUMETPEN - HEMHBAa3UBHBIM METOJIOM ONPEACIICHUS CTEIECHU
HACBIIIEHUS] KPOBH KUBOTHOTO kKucinopoaoM (Arulpagasam, S. et al., 2018).

[IpuHuun pa®oOThl TaHHOTO OOOPYIOBaHWA OCHOBBIBAETCS HA BapUATUBHOM
MOTJIOIIEHUH CBETa B MPSIMOM 3aBUCUMOCTH OT HACBIIIEHHOCTH IeMOTJIOOMHA KPOBU
KHCIIOpOJOM. VICTOUHHK CBETa pacloyiokKeH B NEPUPEPUUECKOM JATUUKE U TEHEPUPYET
BOJIHBI pa3HO# JyuHbL: UHPpakpacHbie (940 HM) u KkpacHbie (660 HM). OT HaACBIIICHUS
KHCJIOPOJIOM IeMOTrI00MHa KPOBHU ONPEAEISAETCS CTENEHb MOTJIOIEHUS CBETA.

B cBoeit pabore R. Rivera-Lopez et al. (2018) yrBepknmaer, 4To B CBSI3U C
YXYJIUIEHHEM TE€MOJANHAMUKMA B OpraHu3Me JKHBOTHOro, crpazaatomero JIKMII,
pa3BUBAETCS TUIIOKCHSI, OOYCIIOBIIEHHAS] CHUKEHUEM caTypauuu KpoBH. K cl10XKHOCTSIM
NPOBENCHUS TNYyJIbCOKCUMETpUU s AuddepeHumansHoil  auarHoctuku JKMIT
OTHOCSITCS: HEOOXOAMMOCTh CEJallMd HKUBOTHOIO UM HHU3Kas ClIeuu(pUIHOCTH
MOJTYYEHHBIX JUArHOCTUUYECKUX JaHHBIX.

Pentrenorpadus rpyaHON MOJOCTH YacTO MPOBOAMTCS KUBOTHBIM, MMEIOIIUM
MPU3HAKK 3200JIEBAHUN JILIXaTEeIBLHOM U cepieuHO-cocynucToi cuctemsl (bymmaposa, E.
B., 2012; Huxymun, . A. u coast., 2018; 2021). Ilpu pa3Butuu auiaTaliiOHHON
KapJIMOMHOIIATHN TOJIOCTU BCEX KaMep CepAlla 3HAYUTEIbHO YBEIMYUBAIOTCA B
pa3Mepax, 4YTO HEU30eKHO BeAET K YBEIMYEHHIO CEpJAEYHOrO0 CHUJIydTa Ha
pPEHTreHOrpaMmax, CMEUIEHUI0 Tpaxeu BBEPX M Pa3BUTHIO HMHTEPCTULIMAIBHOIO
KapJIMOTEHHOTO OTEKA JIETKMX. DTU MPHU3HAKU MOKHO JIETKO 3aMETUTh Ha KOPPEKTHO
BBITIOJIHEHHON PEHTT€HOIPaMMe.

K MuHycaM IaHHOrO METOJla MCCIIEIOBaHUs MOKHO OTHECTH TO, YTO 3a4aCTYIO
JUTSL TIPAaBUJILHOM YKJIQJKU >KMBOTHOTO TpeOyercs cemamusi, a camMO PEHTTEHOBCKOE

H3JIyYCHHUEC UMECT OTPULIATCIIBHOC B03)1€I\/’ICTBI/I€ Ha OpraHu3M KMBOTHBIX 1 YCJIOBCKaA.
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[Touck OMOXMMUYECKUX MAPKEPOB, CBUIECTEIHCTBYIOIIMX O HAPYILIEHUU B paboTe
MUOKapAa, SBJIAETCA aKTyaJlbHOW M BOCTPEOOBAHHOM 3ajaueil. buoxumuyeckuii aHaims
KPOBU BKJIIOYAE€T B ce0s HMCCIENOBAaHHUS MHOXECTBA COCJAMHEHHI, HaXOIAIIUXCSA B
KpoBH. B KIMHMYECKOW NpaKTHKE 4Yallle BCEr0 HA3HAYAETCS JIMIIb YacTh 3THUX
MOKa3aTeliel, 4To 00YyCIOBIEHO 3HAYUTEIbHBIM KOJMYECTBOM HCIOJIb3YEMBIX TECTOB U
ux crouMocThio. CyTh aHa/IM3a 3aKII0YaETCsS B TOM, YTOOBI OMPENEIUTh KOJIMYECTBO U
KOHIICHTPAIMI0O XUMUYECKUX BEIIECTB B KPOBU. KpOBb IIUPKYIUPYET BO BCEX TKAHSX,
MOATOMY MpU HAPYMIEHUH (YHKIUOHAIBHOTO COCTOSIHUS KaKUX-JIUOO TKaHEW WIIH
opraHoB coctaB kpoBu Toxke Mensercs (Kpyrmoma, T. C., [TaxmyrtoB, U. A., 2015;
Guglielmini, C. et al., 2019; Hezzell, M. et al., 2018; Langhorn, R., Willesen, J. L.,
2016).

Cpenun MHOTMX OMOXMMHUYECKHX IOKa3aTeJel KpOBU B KapJIHUOJIOTHU 0coboe
BHUMaHUE YJEISAIOT TakuM nokazatessiMm, kak: ACT (acmapraramuHoTpancdepasza) —
dbepMeHT Tpynmnbl TpaHcdepas, OTBEHAIOMIMM 32 MeTabOIM3M IEUEHU U CeplIeUHOMN
MmbIbl; Kpeatnnkunaza-MB (KOK-MB) — 310 nzodopma pepmeHTa KpeaTHHKHUHA3HI,
YYaCTBYIOIIETO B SHEPreTHUYECKOM OOMEHE KIIETOK. AKTYalbHOCTh OOYCIIOBJIEHA TEM,
4TO CEepJIle UMEET BBICOKOE IHEPTETUUYECKOE MOTPEOIIEHUE B OPraHU3Me KUBOTHOTO, a
dbpakius kpeaTuHKMHA36l MB collepKUTCS B OCHOBHOM B KJIETKAaX CEPJICUHOMN MBIIIIIBI;
JIAT (nmakTatmeruaporeHasa) — (EpMEHT, OTBEYAIONIMM 3a OKHCICHHE TJIFOKO3bl B
opranu3Me W TmpeoOpa3oBaHud MoOJouHOW KucaoTel. JIJII' comepuTcs B TKaHAX
cepaeuHoi Mblimbl, nouek u mnedeHu (Kpyrmoma, T. C., Ilaxmyrtos, U. A., 2015).
Tporonun [ - Tpononun I u Tpomonun T oOHApYXKUBAIOTCS TOJBKO B CEPACHUHOMN
MbIIILE. JTU KapauocnenupuuHbie TpOooHUuHBI (0003Havatores eie kak cTHI u ¢THT)
B HOpPME€ MPAKTUYECKU HE cojiepkaTcsi B KpoBHU. Korma mpoucxoauT MOBpEkKICHUE
MUOKapja, cepaeunble TpomoHWHbI | u T B OONBIIMX KOJWYECTBAX IMPOHHUKAIOT B
KpoBOTOK. KonudecTBO mMomajgalmiux B KPOBb TPOIOHMHOB HAIPSMYK 3aBUCHUT OT
o0beMa MOBpEeXJeHUS MHOKapnaa. Hambosee YyBCTBUTENBHBIM M CICHHU(PUYHBIM B
OTHOIIECHUH TOBPEKIACHUS Cep/IeyHON MBIIIIBI siBisieTcs TpornonuH I (Langhorn, R. J.,
Willesen, L., 2016); NT-proBNP - Mo03roBoii HaTrpuilypeTUYeCKUi MENTHUI.

a30aKTUBHBIA TOPMOH, CHUHTE3UpYIOIIHiics B KieTkax muokapna (Hezzell, M. et al.,
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2018). BricBoOOXmaeTcs B pe3ysibTaTe pACTSHKEHUS CTEHKH JIEBOTO JKEITyJ04YKa.
HccnenoBanre HUCMONB3YeTCS I TEPBUYHOM JMArHOCTHKH, MPOTHO3a TEUYEHUS
CEepJICUHON HEOCTATOYHOCTH M MOHHMTOPHMHIa MNPOBOJMMOro JieueHus. B Hopme B
JIEBOM JKeNyouKe cepiua cuHTesupyercs Oenok pro-BNP, koropsiit pacnanaercs Ha
JIBE COCTAaBIIAIONIME: MO3TOBOM HATpUypeTWYecKuil mnenTun (akTuBHas ¢opma) H
TEpMUHAIBHBINA MPOMO3rOBOM HaTpuilypeTnueckuii nentul (HeaktuHas ¢popma). Kak u
npeacepaubii Hatpunypernueckuit nentu, NT-proBNP nocpeactBoMm Bo3aencTBUA Ha
nepudepudeckiue pelenTopbl y4yacTBYeT B BOJHO-coiieBOM oOmene. KonueHTpamms
BNP B KpoBHM >XMBOTHBIX OTPA)KAET HW3MEHEHMS [aBJICHUS B TOJIOCTAX CEpPALA
(Hassdenteufel, E. et al., 2012).

PyTuHHBIE OMOXMMHYECKHE HCCICIOBAHUS KPOBH B BETEPUHAPUU PEIKO
OXBAaTHIBAIOT BCE BBINICTICPEUUCIICHHBIC MOKA3aTeIH, YTO OOYCIOBICHO JOPOTOBU3HOM
uccinenoBanuii. CTOUT OTMETUTH TO, UTO OOJIbIIAs YacTh MEPEUUCICHHBIX MMOKa3aTesen
MOSIBIIIETCS. B KPOBOTOKE JKMUBOTHOIO TIPU pa3pylICHUH KIETOK MHOKapaa H,
COOTBETCTBEHHO, CBHJETEIbCTBYET 00 wuH(papkre. Opgnako npu JKMII penko
MPOUCXOIUT Pe3Kas IECTPYKIMS KIETOK, IOITOMY JaHHbIE OMOXMMHUYECKUE MMOKa3aTeln
HE BCerga IIOMOTalT JOCTOBEPHO ONPEACIUTh CTENEHb MOPAXKEHHUS Ccep.ua
nunatanronHo kapauomuomnarueit (Hassdenteufel, E. et al., 2012).

Takum 00pa3oM, MOXXHO CHeNaTh BBIBOJ O TOM, YTO B KauecTBe HauOoliee
MH()OPMATUBHBIX HCCIIEIOBAHUM, TTO3BOJISIIONIUX CENAaTh 3aKIOYEHUE 00 OTCYTCTBUU
3a00JIeBaHUsl  AWJIATAIMOHHOM KapAuoMHomaTHed y co0ak, MOXHO BBIJICIUTh
yJIBTPA3BYKOBOE UCCIIENOBAHUE CEP/IIla, AIeKTpokapauorpaduro (a B O0bIIei cTeneHu
XOJITEPOBCKOE MOHUTOPUPOBAHUE) U PEHTTeHOTrpaduio rpyJHON moysocTu. B kayecTBe
JIOTIOJITHUTENIBHBIX, YTOYHSIONINX, WCCIACJOBAHUM MOXHO BBIJICJIUTh TPOBEJICHUE
OMOXMMHUYECKOTO aHallu3a KpPOBU, OOIIEr0 KIMHAYECKOTO aHajliu3a KpPOBU H
TOHOMETPHIO.

JlnnaranronHas KapIMOMHUOTIATHS SBIISETCS MOJIMAITUONTHYECKUM 3a00JI€BaHUEM,
KOTOpO€ MOXET OBIThb BBI3BAHO KaK TEPBUYHAS TATOJIOTHs, TaK M B Ka4eCTBE
BTOPUYHOIO OCJIOKHEHHs. B 3TOH CBsI3M, Ba)XHOE 3HAYECHHUE HMMEET ONpe/eTeHUE

MpUYnHbL, puBeamen K passuturo JJKMII y :kuBoTHOTrO.
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Jlo cux mop HE CYUIECTBYET MpEenapaToB, CIOCOOHBIX BBUICYUTH 4YEJIOBEKAa U
KUBOTHBIX OT mnepBuuHor JIKMIIL. IlosTtomy, jiedeHHE HOCUT CHMITOMOTHYECKHAM
XapakTep W HAIpaBJICHO KaK Ha yiydylleHue paboThl MHOKap/a, TaK U Ha KOHTPOJb
MPU3HAKOB 3aCTOMHON CepICUHON HET0CTaTOYHOCTH.

[IpemapaTsl, copepxaiire B KauecTBE JIEHCTBYIOIIETO BEIIECTBA MUMOOCHIAH,
MOMOTaIOT YBEJIMUUTh CHIIY COKPAILEHUW CepJIeYHON MBIIIIIbI, HE BbI3bIBAs MPHU 3TOM
apUTMHM M TaXMCHUCTOJIMM - TO €CTh YBEIMYUTh I[IOKa3aTeNd (PPaKIUOHHOTO
ykopouenusi (FS,%) u ¢pakuun Beiopoca (EF,%) (Boyle, K. L. u Leech, E., 2012;
McEwan, J. D., 2012; Summerfield, N. J. et al., 2012; Ames, M. K., 2020).

NHrnbutopsl  aHruoTeH3uHNpeBpamatomero ¢gepmenta (MAIID) obmagaror
TUIIOTEH3UBHBIM JIEHCTBHEM, OOYCIIOBIEHHBIN Ba30IUIaTUPYIOMUM 3P(HEKTOM. 3a CUET
pacciiabiieHns CTEHOK apTepuil CHUXKAeTcs Mpejl- U nmocTHarpyska Ha cepaue (Bakhsh,
A. et al., 2019; Lefebvre, H. P., 2013). Hautonee spdextuBabiMu HAIID cuntarorcs
npenaparbl, COJAEp)KalllMe B KauecTBE JEHCTBYIOIIErO BEIIECTBA PAMMIIPWI WIH
oenazenpus (AHHuKkoB, B. B., u coast., 2019 Koch, J. et al., 1995; Kumar, A. et al.,
2018). Opnnako, mo cooOmenuto K. Jeyaraja (2004) snanmanpuin Tak ke o0JiamaeT
BBICOKOU 3((hEeKTUBHOCTHIO.

[IpuMeHeHre MNeTNIEBbIX JIUYPETUKOB OOYCIOBJIEHO OMACHOCTHIO MOSBICHUS
OTEKA JIETKUX y )KMBOTHBIX C 3aCTOMHOW CEPJICUHOM HEAOCTATOYHOCTHIO. [Ipemapartsl ¢
TaKUMU JIEUCTBYIOIIMMH BELIECTBAMM, KaK (ypoCEeMH]I U TOPACEMH]I CIIOCOOCTBYIOT
npoduiiakTuke KapauoreHHoro otéka jnérkux y manueHtoB ¢ JAKMII (Filipejova, Z.,
2016; Kumar, A. et al., 2018; Packham, L., 2020). Tak ke cieayer OTMETUTh TaKOM
JUYPETUK Kak CIHUPOHOJAKTOH, OJHAKO €ro OCHOBHOE JEWCTBHE 3aKIIOYaeTCi HE B
nuyperndeckoM 3¢ @dexTe, a B KayecTBE AHTArOHHCTA albJOCTEPOHA, KOTOPBIA, Kak
yTBEpKIal0T B cBoux paborax S. Schuller et al. (2011) urpaer BaxHyi poJib B
NaTO(PU3HOIOTUYECKUX MEXAHU3MAX CEPJCYHON HEJOCTATOYHOCTH Y COOaK.

Hcnonp30BaHne HEKOTOPBIX CEPACUHBIX TIIMKO3UAOB, TAKUX KaK AUTOKCHH, TaK
K€ HEpeIKo BXoauT B JjedeOHble mpoTokosbl (Kumar, A. et al., 2018). Jlannsrii
npenapar Tak e, Kak U NUMOOEHJaH YBEIWYMBAET CUJTy COKpPAICHU MHUOKapaa |

CHMXKACT €TI0 HOTp€6HOCTB B OKCUI'CHallUMU TKaHEH cepama, HO o6naz[aeT
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OTPULIATEIBHBIM ~ XPOHOTPONHBIM  JEHCTBUEM (CHIIKEHHME 4YacTOThl CEepJCUYHBIX
COKpalIeHuii) ® o0Jamaer psaaoM Oojiee BBIPAKEHHBIX IMOOOYHBIX JIEHCTBHM
(Tepemenxko, C. I1. u coaBt., 2006; Larsson, M. H. et al., 2014).

Hcxonss w3 BhIIIE MPEICTABICHHBIX JAHHBIX MOHO CHEJIaTh BBIBOABL, 4YTO
MaTOJOTUU CEPACHYHO-COCYAUCTOM CHUCTEMBbI, & B YaCTHOCTH 3a00JieBaHUs CeEpAlla,
SBJIIIOTCSL aKTyaJIbHOW MPOOJIEMO BEeTEepUHAPHOW KapJIMOJIOTMU B HACTOSAIIEE BpEMs.
[Touck HOBBIX MeTOnOB auarHoctuku JIKMII Ha paHHuX cTtaguax €€ pa3BUTHS,
YCOBEPIICHCTBOBAHUE YKE€ OIUCAHHBIX TEXHOJOTUWA HCCIEIOBAHUSL  CEpPICUHO-
COCYIUCTOM CUCTEMBI, BBISIBIIEHHE HanbOosee YyBCTBUTEIBHBIX K MOPAKEHUSIM cepiia
OMOMapKepoB B KpOBH, BocTpeOOBaHbl Kak B Poccun, Tak u 3a pyoexxoM. He 1o konima
M3y4€Ha U YCTAHOBJICHA MTOPOAHAS MPEAPACIIONOKEHHOCTh U Hacneayemocth JJKMII, a
JedyeHre 3a0o0JieBaHMS HaA TEX JTamax, KOrja MOSBISIIOTCS YETKHE KIMHUYECKUE
NPU3HAKH, peaKo ObiBaeT 3(pQexkTuBHBIM. BCE€ 3TO NMPHUBOAUT K pPAaCIPOCTPAHEHHIO
3a00jIeBaHUsl HAa TEHETHUYECKOM YPOBHE W CHHUXEHHUIO MPOJIODKUTEIBHOCTH >KU3HU
pabounx ciaykeOHBIX COOAK.

2.2 Co0cTBEeHHBIC HCCIeI0BAHNUSA

2.2.1 MaTtepuaJj 1 METOIUKA UCCJICIOBAHU I

2.2.1 Conep:kaHue 1 KOPpMJIEHHE CO0AK CJIYKeOHBIX MOPO/I

N3ydenune pacnpocTpaHEHHOCTU TUIATAIMOHHONW KapJIMOMUOIATUH CPEId coOaK
CITY>K€OHBIX TOpoJ U IPHEKTUBHOCTH JieUeHUs MpoBoauioch B mepuon 2018-2021
rofoB Ha O0asze kadeapbr kauHHYeckor guarHoctukn PI'BOY BO  «Caskrt-
[TerepOyprckuii  roCyAapCTBEHHBIM YHHBEPCUTET BETCPUHAPHOW MEIUIMHBD» U
nutoMHuKOB Konmuuckoro, KpacHorBapaeiickoro u Ilymkuackoro paiioHoB 1. CaHKT-
[lerepbypra u Briboprckoro paiiona JIeHHMHrpaackoil o0yiactu, coaepkKammx cobOak

CILy’KE€OHBIX TIOPOJI, UCTIOJIb3YIOIINXCSI B OXPAHHO-CITY>KEOHOM 1 MOMCKOBOM padoTe.
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Cobak mnpu TpyNnmnoBOM COAEPNKAHUM pa3MEUIal0T B TUIIOBBIX NaBUJIbOHAX,
pa3[eNeHHbIX Ha KaOWHBL, C MPHUMBIKAIOIIMMU KPBITBIMUA BBITYJAMU - BOJIbEPHI
(pucynku 3, 4). Bonbepbl UMEIOT JUIMHY 3 METpPa, IIUPHUHY 2 METPA U BBICOTY 2,2 MeTpa.
[leperopoiku MeXay BOJIBEPAMM CACJIAHBI U3 MEJIKOW CETKH, & B HEKOTOPBIX CIy4asx
3aKPBITHI TIyXUM POCTEHKOM, ABEPH BOJIbEPOB Yallle CIIETIaHbl U3 CTAIbHBIX IPYTHEB U
OTKPBIBAIOTCS CTPOro BHYTpb. Kpblllla 1 3a1HsIs1 CTEHKa KaOMHBI BBIIIOJIHEHA U3 JIEpeBa
Wi Kupnuya. B kaxayro kabuHy nmomMemaroT OyaKy, caelaHHyro u3 jaepesa. [loenue
co0ak OCYIIECTBISIETCS U3 AIFOMHUHHUEBBIX MUCOK BOJOTIPOBOIHOM BOJOW LIEHTPATHLHOTO
BOJI0CHA0keHus BBOIO. KopmiieHue npousBoauTcs 2 pasza B I€Hb, PallOH BKJIIOYAET B
ce0s1 Kpymbl, OBOIIM M MSCHBIE MPOAYKTBI, HOPMbI PAlMOHOB OIPEAEIIEHbI COrJIacHO
npuwioxkenuto Ne 11 k nmpukazy MBJl P® ot 19 anpens 2010 r. Ne 292 «Hopwmsbl
oOecrieueHuss KOpMaMH  (MPOAYKTaMHM) IITAaTHBIX JKMBOTHBIX  MOApa3/ieiICHUM
(opranuzanui, y4upexjaceHuil) opraHoB BHYTpeHHHX aAen Poccuiickoit ®denepanuu u
HOPMBI 3aMEHbI OJIHUX MPOJIYKTOB APYTMMHU NPU OOECHEUEHUH IUTATHBIX CITYKEOHBIX

coOakKy.




42

Pucynok 3 - Bonbep 115 copepkanusi C1y>KeOHbBIX COOaK.

1A By ] ‘ 10T PR
R (R AR

Pucynok 4 - Bonbep i comepikanus CIyKeOHBIX cOOaK.

[TaBUIBOH, B KOTOPOM cozep:Karcs coOakH, OOHECEH BBICOKHM 3arpa’kICHHUEM.
Bo u36exxanue noakonos 3a00p 3ariayOsieH B 3eMJII0 HE MeHee, ueM Ha 30 cM U 3aiuT
O0eToHOM. BHYTpeHHsIs TIomab NaBUJIbOHA UMEET MOCTKH, BBINIOJHEHHBIE U3 JEpEeBa,
JUIslL TIEPEMEILEHNs COTPYAHUKOB W KHHOJIOTOB, OCTaJIbHAs IIOBEPXHOCTH 3acesiHa
ra3oHHOM TpaBoil. YOoOpKa BoJibepa W MaBUJIBOHHOW IUIONIAIM MPOBOAUTCS OJUH pa3 B
2-3 nus, a yoopka OyAKHM Ba pa3a B Mecsil. B TeppuTopuio maBMIIbOHA, KaK MPaBHUIIO,
BKJIFOUEHO 3J]aHHe, TJe TOTOBAT €Ay Uil co0aK M XpaHAT MHBEHTaphb AJI yXoJa 3a

JKHUBOTHBIMMU.

2.2.2 MeToauka KJIMHAYECKOI0 0CMOTPA c00aK

B xome paboTel wHcmonb30BaM  OOLIEHPUHATHIE METOAbl KIMHUYECKOTO
UCCIIEIOBaHMs KUBOTHBIX. OcMOTp co0ak MPOBOAMIIM MPU JTHEBHOM OCBEIICHWU Ha

OTKPLBITBIX ILIOMIAAKaX HIIHA IMPH KAYCCTBCHHOM HCKYCCTBCHHOM OCBCIICHHUHW BHYTPHU
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nomemienuii. OOpaimanyi BHUMaHUE Ha TaKuMe [apaMeTphl, KaK: YIUTAHHOCTb
KUBOTHBIX, KAUYECTBO LIEPCTHOTO MOKPOBA, LIBET BUIUMBIX CIM3UCTHIX 000JI0UEK U I[BET
KO>KHBIX MOKPOBOB Ha HEMUTMEHTHUPOBAHHBIX Y4YaCTKAaX TEJa, YaCTOTAa JbIXaTEIbHBIX
JIBW)KCHUH, 00BEM IPyTHON KIIETKH, 00BbEM KHUBOTA, CHMMETPUYHOCTD TPYIHOMN KIETKU
Y KUBOTA, ITOJIOKEHUE TEJIA B IPOCTPAHCTBE U MEHTAJIBHBIA CTATYC KUBOTHBIX.

[Tasibianiro MPOBOJMIIA € LEJIBIO BBISIBJICHUS NATOJOTMYECKUX W3MEHECHUHN Ha
IIOBEPXHOCTH KOXKH, ONPEICIICHUS] YaCTOThl CEPACYHBIX COKpPAIICHUM, UCCIEHOBAHUSA
001acTy CepACUHOr0 TOMYKA, U3YUYCHUS CKOPOCTHU HAMOIHEHUS KAWUIIPOB U HATHYUS
HM3MEHEHHUU B OPIOIITHOM MOJIOCTH.

[TocpencTBeHHOM M HENMOCPEACTBEHHOW NEPKYCCHEW BBIABIBUIA  XapPAaKTEP
NEPKYTOPHOTO 3BYKa B 00JaCTH Cepua, JIETKUX U OPIOIIHOM MOJOCTH.

AYCKYJIbTalIUIO TPYAHOM KJIETKHM MPOBOJWIA TMOCPEICTBEHHO C IOMOIIBIO
donenaockomna. Llenpto aycKyJIbTallMK SIBUJIOCH ONPEIEICHUE AbIXaTENbHBIX IIYMOB U
MECTO HX JIOKAJIIU3ALMH, ONPEICIICHUE YAaCTOThI JbIXaTEIIbHbIX JBUKEHHUM, BBISBICHUE
TOHOB CepAlla, YCTaHOBJIEHHE punctum optimum - TOYEK HAWIY4IIed CIBIIIUMOCTH
MOJYJIYHHBIX KJIANaHOB AOpThl M JIETOYHOW apTepUM W ATPHUOBECHTPUKYJISIPHBIX
KJIA[laHOB, OIPEACIICHUE HAIMYMUsg WM OTCYTCTBHS IIYMOB B 00JIaCTH cepiala u

YCTaHOBJICHHE UX XapaKTepa.

2.2.3 MeToauka npoBeieHus yJIbTPa3ByKOBOI0 HCCJIEI0OBAHUSA cepana

B ocHOBe yJIbTPa3BYKOBOTO HCCIEIOBAHMS JIEKUT CBOMCTBO TKAHEH, MMEIOIIUX
Pa3JIMYHYIO TJIOTHOCTh, B Pa3HON CTENEHU MPEIOMIISITh U OTpakaTh YJIbTPa3BYKOBbBIC
BOJIHBI — 3X0oreHHocTh (Boon, J. A., 2011). ITpuHiun npoBeaeHus: 3XoKapAHOrpapuu
MPAKTUYECKA HE OTJIMYAETCS OT MPUHIIMIIOB, HA KOTOPHIX OCHOBAHA YJbTPa3BYKOBas
JIrarHoctuka OpromHoi mojoctu (Abbot, J. A., 2000).

CKpUHHMHTOBYIO  3XOKapauorpaguio  MPOBOAWIA  C  HCIOJb30BAHUEM
yJIbTpa3BykoBoro anmnapara «Mindray DP-50» (pucyHoxk 5).

B xome »xokapauorpaduu y co0ak HMCCIEIOBAIM IOKA3aTe€d TOJIIUHBI

MEKKENyJOUKOBOM TeperopoJku B MoMEHT cuctoibl (MXKIIc, mMm) u aumacTossl
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(MXKIIn, mMm), TOMIMHBI 3aJHEN CTEHKHM JIEBOTO >KEIYIO0YKAa B MOMEHT CHCTOJIBI
(3CJIXKc, mm) u auactonsl (3CJDKa, MM), KOHEUHBI CUCTOJIMUECKUNA pa3MeEpP JIEBOTO
xenynouka (KCP, MM) 1 KOHEUHBIN JUACTOJIMYECKHM pa3mep JieBoro xkenyaouka (KP,
MM), pa3Mmep moJiocTu jeBoro npencepaus (JIII, Mm), momnepeunsiii pa3Mep aopThl Ha
YPOBHE MOJYJYHHBIX KJIallaHoOB (A0, MM), COOTHOILIEHHUSI pa3Mepa JIEBOTO MPEACEPIUs K
nonepeuyHomy paszmepy aoptsl (JIIT/Ao), dpakunonnoro ykopouenus (FS,%), ppakiun
BbIOpoca (EF,%) u wactoTsl cepaeunbix cokpamienuit (UCC, ya/mun).

[IBeToBass W  TOCTOSHHO-BOJIHOBasg  Jormieporpadus  BBIIOJNHSATIACh  Ha
yJIbTpa3ByKoBbIX ammnapaTtax «Mindray DC-8» u «Mindray DC-40».

[TocpencTBOM LBETOBOW AOMILIEPOrpapuu ONPEAEISUIA HAJTUYHUE PErypPrUTALMH
KpPOBM Ha AaTPHOBEHTPUKYJSIPHBIX KiamaHax. MccienqoBaHue ¢ HCHOJb30BaHUEM
IIOCTOSIHHO-BOJIHOBOI'O ~ JIOMIUIEpAa  MO3BOJIUIO  OLEHHUTH  IIMKOBYKD  CKOPOCTh
TPAHCTPUKYCHUAATBHOTO notoka  (IICTKII, Mm/c), IIUKOBYIO CKOpPOCTh
tpaHcaoptaigbHoro motoka (IICTAoll, m/c), MUKOBYIO CKOPOCTh CHCTOJIUYECKOTO
notoka uepe3 kiamad Jjaérounod aprepuu (IICCIIJIA, ™m/c), THUKOBYIO CKOpPOCTb
TpancMmuTpasibHoro motoka ([ICTMII, wm/c) u BpeMss HU30BOJIOMETPUYECKOTO
paccnabnenus neBoro xenyaouka (IVRT — 40-80 mc). IVRT - BpemeHHOM TPOMEKYTOK
MEXIy OKOHYaHUEM TPAHCAOPTAIBHOIO MOTOKA U HA4YaJIOM TPAHCMUTPAIBHOTO MOTOKA.

[TongrotoBka  KUBOTHBIX K  YJIbTPa3ByKOBOMY  MCCIEJOBAaHHUIO  CEpALA
BBITIOJTHSIACH COTJIACHO pekoMeHaarusM J. A. Boon (2016). JlaTuuk yasTpa3ByKOBOTO
anmapara pasMellaii B IapacTepHaldbHOM mo3umuu (Mexay 4-7 pebpom), B

anyKaJIbHOM MO3UIMHK ¢ paBoi u JieBou ctoponsl (Tilley, L. P. et al., 2008).
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Pucynok 5 - TexHuka NpoBEICHUSI CKPUHMHIA CEplla Ha YJIbTPA3BYKOBOM
anmapate «Mindray DP-50».

Jist mosrydeHust n300pakeHusl B ITTMHHOM OCH JaTYMK yCTaHABIMBAJIU B 00JIaCTH
cepaeyHoro Toiiyka moj  yrioM 90° k  rpynuHe (pucyHok 6). Ilpu stom
BHU3YaJIM3UPOBAIINCH JIEBBIN XKEIyA0UYEK, JIEBOE MPEACEPANE U YACTh MPABOK MOJIOBUHBI
cepaua.

[Ipr moBOpoTE naTuMKa M3 YKA3aHHOTO BBIIIE MOJIOKEHUS MPOTHUB YacOBOU
CTpENKH (3a CU€T MPOKPYUYMBAHMS 3AISICTHS) MOJydalud H300pakeHUe, IPU KOTOPOM
Jy4 JaTyvKa Iepecekall JUHUI0 a0pThI U TPaBOM BETBU JICTOYHOM apTepuu (PUCYHOK 7).

Jns Bu3yannzanuu Kamep cepina B KOPOTKOM OCH MOBOPAYMBAIM AAaTYUK BOKPYD

CBOEHM OCH MPOTUB 4acoBoW cTpeiku Ha 90°. B 3TOM mosiokeHuM BU3yaIu3UpOBaIU
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HOJIOCTh JIEBOTO JKEJIyI0YKa C €ro CTEHKaMH M 4acTh MPABOTO XKEJIyI04YKa BOKPYT HEro
IPUMEPHO Ha 2 yaca (PUCYHOK 8).

[TocpencTBOM HaKJIOHEHHs AAaTYUKa BEHTPAIBbHO WM JOPCAIBHO MOJIydalld
JOTIOTHUTEIbHBIE M300pakeHus, Jarolue HHGOPMAIMI0 O COCTOSHHM JIEBOTO
xenmynouka. Ha anukanbHOM YpPOBHE BHM3YalIH3UPOBAIUCH BBICTYMAIOIIME B LIEHTP
KaMepbl JKeIyJ04YKa COCOYKOBBIC MBIIIIBI, CaM JIEBBIH JKEITyJAOYeK BBITIIAZCN Kak

OKpyTJioe 00pa3oBaHHUE.

65C15EA AP97% MI0.3TI5 0.2

Pucynok 6 - Conorpamma cepana 1o JiIMHHOM OCH: JIXK - seBsiii xermynouek, JIII - neoe

npeacepaue, MK - MUTpaJIbHBIN KJIaIlaH.



47

65C15EA AP97% MI0.3TIS0.2

PI/ICYHOK 7 - COHOFpaMMa cepana 110 I[J'IPIHHOﬁ OCH, BU3yaJInu3aluAa HpaBOﬁ BCTBHU
JIETOYHOM apTepun: JIXK - nesbiit xkenynouex, JIII - neBoe npencepaue, [IBJIA - npasasi BeTBb

nérounoi aprepun, I1I1 - mpaBoe npexacepaue.

65C15EA AP9 MID3TISO0.3

Pucynok 8 - Conorpamma cep/a 1o KOpoTkoM OCH, auKaJIbHbIN YPOBEHb: JIXK -

JIEBBIN KEITyJ0YEK.
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Ha 3TOM ypoBHE NpOM3BOANIN UCCIENOBAHUE JIEBOT'O KETy104Ka B M-pexnme, C
IEIbI0 HM3MEPEHHUS CTPYKTYp JKEIyJodyKa M OICHKM (Ppakmuu YyKOPOYCHHUS U
dbpakuuonHoro BbiOpoca. @paxuus ykopouenus (Fractional shortening - FS,%) -
CTCIICHb YMCHBIICHUA JICBOTO JKCIyAO4YKa OT MCXOAHOI'0 JUACTOJIHMYCCKOro pasmMepa B
MOMEHT CHCTOJIbI. JIaHHBIN MapaMeTp pacCUUTHIBAIM 1O (popMyIie:

FS = (KAP - KCP) / K/IP) * 100%,
rae, FS - ¢pakuus ykopouenus,%; KJP - xoneunslii nuactonmueckuii pazmep, mm; KCP -

KOHEYHBI CHCTOJIMYECKUI pa3Mep, MM.

Opaxiuonnsiii BeIOpoc (Ejection fraction - EF,%) - npoiieHTHOE COOTHOIIIEHHE
00bE€Ma KpOBH, U3TOHSEMOU M3 MOJIOCTH KEITYJ0YKa B MaruCTpalibHbIe COCYbl B (pa3y
cucToibl. DpakIMOHHBIN BRIOPOC ONpeAeIsin o GpopMyIie:

EF = (YO /KJP) « 100%,

rae, EF - ¢pakuuonnsiii BeiOpoc,%; YO - ynmapubii 00béM, Mi; K/IP - koHeuHbrit
JIMACTOJIMYECKUI pa3Mep, MM.

VY napubiit 006EM (Y O) Beruncisiics kak pazauna mexay KJIP u KCP:

YO =KJP - KCP,

rae YO - ynapubiii 00béM, mu; KJIP - xoHeuHslid nuactonuueckuil pasmep, mm; KCP -

KOHEYHBII CHCTOJIMYECKHI pa3Mep, MM.

[Ipy panbHeliIeM  HAKJIOHE JaTYMKa Ha  JOPCAJIbHYIO  MOBEPXHOCTH
BU3YAIIM3UPOBAIIA MUTPAIBHBIN KJIalaH, OTACISIONIMN MOJOCTh JIEBOTO KETY/I0YKa OT
JeBoro mnpeacepaus. Bo Bpemsi QuacToiibl CTBOPKM KjlamaHa OBUTM OTKPBITHI U
CO3/IaBAIM M300paKEHHUE, YaCTO OMUCHIBAEMOE B 3apyOEIKHOM JTUTEpaType Kak «pblOuit
pot» (Mannwuos, I1., 2008; Tilley, L. P. et al., 2008; Boon, J. A., 2016).

Haxknonsiss gatuvk em€ nopcaibHee YJAbTPa3BYKOBOM JIyd «pacceKkal» aopTy Ha
ypoBHe €€ kjanaHoB (pucyHok 9). [lomynmyHHBIN KjamaH aopThl HA COHOTpaMMe ObLT
MIPEJICTABIICH TPEMsSI CTBOPKAMH, KOTOPHIE B 3aKPHITOM COCTOSHUM Ha HW300paKEeHUU
HalOMHUHAIM TIepeBEPHYTYIO0 OYKBY «Y». CieBa OT KJiamaHa aopThl BU3yaIM3UPOBAIU
JIeBOE TpeAcep/ne, a MpaBas 4acThb Cepjlla OKpyKajla OCTaBIIYIOCS 4YacTh aOPThI;

IIpaBoOC Npcacepanuc u TpHKYCHHﬂaHBHBIﬁ KJIallaH HaXOAWJIKUCh BBCPXY CJICBA, IIPHU 3TOM
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BBIBOJSIIMIM TPAaKT MPaBOTO >KEIyJlouyka ObUI BBEpPXY CIpaBa, a JIErOYHas apTepus

BU3YaJIM3MPOBaIach Ha YPOBHE €€ KJIalmaHa - CIpaBa.

65C15EA AP97% MI0.3TIS0.2

-\ -
-

Pucynok 9 - Buzyanuzanus noiayJyHHBIX KJIallaHOB a0PThl, KOPOTKAs OCh.

[Ipy npoBemeHUM HCCIAEAOBAHMS B JIEBOW KAayJaJIbHOM IapacTEepPHAJIbHOU
NO3UIMK AATYUK MOMEUIAId C JIEBOM CTOPOHBI Teja KUBOTHOTO B 5-7 MexpeOepbe U
HaKJIOHSUIM €Tr0 KPaHHAIbHO. B TakoM MOJIOKEHWM BU3YAIU3HPOBAIA BCE YETHIPE
kamepbl  cepaua  (pucynok  10). [lomyuaemoe  m300pa’keHHE  Ha3bIBACTCS
YyeThIpEXKaMepHas aruKalbHas MO3ULus. (s momydeHus MSITUKaMEPHON anuKaJIbHON
MO3ULMHU TaTYUK TOBOPAYMBAJIN MTPOTUB YAaCOBOW CTPEIKU TakK, YTOOBI yIbTPa3ByKOBOMN
Jyd «pacceKkam» BBIHOCAIIMKA TPAKT aoOpThl, KOTOPBIM HAXOAWICS II0 LEHTPY
n300pakeHust (pUCyHoK 11).

3anuch COHOTpaMM B JIEBOM KayJaJdbHOM NapacTEpHAIbHON MO3ULUH, Y
UCCIIEyeMbIX JKMBOTHBIX, Oblla HeoOXoauma Jisi MpPOBEACHUS YJIbTPa3BYKOBOU
nonreporpaduu.

IToMrmO pacnpoCTpaHEHHOM JBYXMEPHOM  YJIbTPa3BYKOBOM JIMArHOCTHKHU
NPUMEHSIIN YIbTPa3BYKOBYIO Kapauorpadus B M-pexume. B Takom pexxuMe BMeCTO
BEEPOOOPA3HO PACXOMSIIUXCSA YJIBTPA3BYKOBBIX BOJH MCIOJIB3YETCS €IUHCTBEHHBIN

TOHKHH HX ITy4OK. B »stom PEKHUMC 3alMCbIBAIM W AHAJIMU3HUPOBAJIM TOJIIWHY U
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MNOABMKHOCTb MIATKOTKAHHBIX CTPYKTYp Ce€pAala, TaKMX KaK CTCHKHM KaMCp CEpAla,

KJIAIlaHbI ¥ cocyIbl (pUCYHOK 12).

Angpeesa,Hopa
20201224-160739-4A6E

mindray

65C15EA AP 97% MI0.3TIS 0.2

Pucynok 10 - CoHorpamma cepzua B YeTbIpeXKaMEpHOU aluKaabHON MO3ULMK: JIK -

neBbIil xxenyaouek, JIII - nesoe npencepaue, IDK - npassiit xenynouek, I1I1 - npaBoe npencepaue.

Pucynok 11 - Conorpamma cepana B MATUKAMEPHON aUKAJIIBHOW IMO3ULUU: Ao - aopra,
JDK -neBbiii s)xenynouek, JIIT - neBoe npeacepaue, IDK - npassiii xxenygouek, [111 - mpaBoe

npeacepaue.



51

65C15EA AP MI 0.3 TIS 0.2

Pucynok 12 - CoHorpamma neBoro xeiyaouka B M-pexume.

2.2.4 MeToauka npoBeeHus dJIeKTpokapauorpagum y codak

Perucrpanio OKI' BBINOMHAJIM NpH MNOMOIIM BETEPUHAPHOIO MOHHUTOPA
naiuenta  «M7000VET», wmonutopa mamuenta «Mindray 1iMEC 8» wu
anektpokapauorpada «Carewell ECG-1103G» ¢ yu€Tom TpéX CTaHAAPTHBIX OTBECHUM
or koHewyHocTtedl (I, II III) m TpEX YyCUIIEHHBIX OJHOIOIIOCHBIX OTBEAECHUHN (MO
[Nomsabeprepy) ot koneunocreit (aVR, aVL, aVF).

[Ipy aHanu3ze NOJYYEHHOW OT co0aK 3JIEKTPOKApAHOTPAMMBI ONPEIEISIIN
gactoty cepaeunbix cokpamienuii  (UCC, ya/MuH), peryispHOCTb CepIeYHBIX
COKpalieHu (Mpoa0IKUTEILHOCTh UHTEPBAIOB R-R, MC), IUTENBHOCTH TPOXOKICHUS
UMITYJIbCa TI0 MHOKapAy XKeayJ04YKoB (MPOAOIKUTEILHOCTh Komiuiekca QRS, mc),
MEPHOJT TIOJTHOTO BO30YKICHHS O000MX >KEITYTO0YKOB (MPOAOJDKUTEIHFHOCTh MHTEpPBAJIA

ST, mc) BeicoTy 3y0na R (R, MB), BeicoTy 3y6na T (T, mB).
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2.2.5 MeToauka npoBeJieHHs TOHOMETPUM Y CO0aK

HeunBazuBHyl0 TOHOMETpHUIO cOOakaM MPOBOAWIM OCHMWIJIOMETPUYECKUM
METOZOM C IOMOUIBI0 BeTepuHapHOro monurtopa nauuerra «M7000VET», monuTopa
naimenta «Mindray iIMEC 8» u BerepunapHoro TtoHometpa «Pettrusty. B Bumy
CWIBHBIX pa3IM4uii B 00XBaTe€ KOHEYHOCTEH U I'yCTOTHI IIEPCTHOTO MOKPOBA, Y Pa3HbIX
nopoJ cobak, NPUMEHSUINCh MAHXKEThl pa3IMYHOTO JauaMerpa. 4Yamie Bcero
ucnosb3oBaau MaHKeThl Ne 3 u Ne 4 (6 - 10 cMm u 7 - 13 ¢M COOTBETCTBEHHO).

TexHuka mpoBeaeHUs OCHMILIOrpapUUeCcKOd TOHOMETPUM 3aKIH0YAeTCs B TOM,
YTO Ha XBOCT WM TPYAHYI0 KOHEYHOCTh ITAIIMEHTAa HAKJIAJIBIBAJIU MOJXOALILYIO
MaHXeTy W TNPOBOAWIA H3MEPEHUs J0 IOJYyYEHHs HE MEHee TPEX pPE3yJIbTaTOB C

nepuoandHocThIO 2-5 MuHYT (Nogueira, R. et al., 2016).
2.2.6 MeToauka npoBeeHUs pEHTTeHOTPa(uu rPyTHOM KJIETKH Y C00aK

PeHTreH-1MarHoCTUKy BBINOJHSJIM Ha IM(OPOBOM PEHTICHOBCKOM alapare
EcoRay Orange-1040HF, nccnenoBanue rpyJHON MOJOCTH >KMBOTHOTO NPOBOJWIIN B
TPEX CTAHAAPTHBIX MPOEKIUAX: JICBOU JlaTepaabHON ((KMBOTHOE YKJIAJbIBAIN HA JICBBIN
O0K); mpaBod  JjaTepaJibHOM  (KMBOTHOE  YKJAaAbIBAIM HAa TMpaBbli  OOK);
BEHTPOJOPCATHHOM (ITOJI0KEHUE Ha criiHE) (pUCYHOK 13).

JIns uccienyeMbIX >KMBOTHBIX BBIBOJIUJIM TOpPAKaIbHBIM HHACKC — OTHOILCHHE
HIMPUHBI CEPJIEUHOTO CHITYATa K IIUPUHE TPYTHON KIIETKHU.

B pabore Tak xe onpenensui cepaeunbiii nHaekce borokenena (Buchanan, J. W.,
Biicheler, J., 1995), paccuuTtaB IuMHY CEpAEUYHOrO CHIIYdTa, IIUPUHY CEPIUYEHOTO
CUJIy3Ta W CpaBHEHME H3THX I[apaMETpOB C JJIMHHOW Tejla 4YEeTBEPTOTO TPYAHOTO
no3BoHka. Koadunment brrokenena s codax:

L= T4'5,3
I'ne, L - niuHa cepaeyeHoro cuirysta, MM; T4 - ITTMHA 4€TBEPTOTO TPYAHOTO MO3BOHKA, MM.
B = T4‘4,2

I'ne, B - mmpuHa cepaedeHoro cuitysta, MM; T4 - IJIMHA 4€TBEPTOrO TPYAHOTO MO3BOHKA, MM.
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PI/ICYHOK 13 - HpOBGI[GHI/IC PCHTI'CHOJIOTHYCCKOI'O UCCIICAOBAHUA FPYHHOﬁ KJICTKH Ha

anmapare EcoRay Orange-1040HF, npaBast natepajibHas NO3ULIUSL.

2.2.7 MeToauka nposeieHUsI OHOXHUMHYECKOI0 aHAJIN3a KPOBHU Yy €00aK

buoxumuueckoe wuccienoBaHME KpPOBM BKIIOYAJIO B ce0s  OIpeneeHue
KOJIMYeCcTBa O€NKOB U (PEPMEHTOB, COAEPXKALLUXCS B IIa3Me: TPOIOHHMH | U ypoBeHb
HAaTPUHNYPETUIECKOTO rOpMOHA (NT-proBNP), KOTOPBIE ONpeneIsIN
UMMYHOXHMHYECKMM METOJOM Ha aBTOMaTH4YECKOM MMMYHOXUMHUYECKOM AHAIN3ATOPE
«Architect 12000SR». JlaHHass MeToJMKa OCHOBAHA HA MPUHUUIIE TOHKOCIOHHOM
xpomaTorpaduu, OINpenessiouel peakuo MeXIy aHTUTE€HOM M COOTBETCTBYIOIIEM
eMy aHTUTeIoM B Ouonormdyeckux wmarepuanax. Kpearnnkmnazy-MB (KDOK-MB),

acniaptatamuHotrpancdepazy (ACT) u makraraerunporenasy (JIIII') ompenensun mo
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TEXHOJOIMU CYXHX TCCT-CHaﬁHOB Ha aBTOMAaTHYE€CKOM OHMOXMMHYECKOM aHaJIn3aTope

«IDEXX Vettest 8008.

2.2.8 MeToauka npoBeieHUsI THCTOJOTHYE€CKOr0 UCCJIEI0OBAHMS CePALa
codak

['ucTonornyeckoMy HCCIENOBaHUIO ObUIM TMOABEPTHYTHl CTPYKTYpPbl CEpAla:
npaBoe TMpeacepaue, MpaBblil KelyAouyeK, JIEBOE Mpecepane, JIEBbIM >KETyT0ueK.
Martepuan ¢ukcupoBanu B 10% pacTBOope HelTpambHOro ¢GopmannHa B TeueHue 24
4yacoB, IIOCJI€ YEro MO OOUIEHPHUHSATOW METOJIMKE 3alvMBalii B mnapaduH. 3aTem
W3TOTABJIMBAIN CPE3bI TOIIMHMHON 3-5 MKM, KOTOPBIE OKpAIIMBAIA Te€MAaTOKCHIMHOM U
703MHOM. YacTh cpe30oB ObUIM OKpalIeHbl TPUXPOMOM MO MaccoHy. AHamu3
TUCTOJIOTUYECKUX  MpenapaToB MNPOBOAWICS TPU TOMOIIM  CBETOONTHYECKOTO
mukpockona «Carl Zeiss Axioskop 2 Plus» mpu yBemmuenun 40, 100, 400, 1000.
MuxkpodoTorpadupoBaHue NpoOBOAWIM MpPU Tomoiu IudpoBoit Gortokamepsr «Carl
Zeiss AxioCam ERcS5s» u nporpammHoro oOecrieueHusi «AxioVision 4.8»
Mopdomerprdeckne U3MEpeHUs MPOBOIWIN BPYYHYIO MPU MOMOIIM IPOTPAMMHOTO

oOecrieuenus «AxioVision 4.8», «Imagel».

2.2.9 Meroauka 00padOTKH CTATHCTUYECKHUX JAHHBIX U 0(pOpMIICHUS

AUCCEPTALMOHHON padoThI

[lonmy4yeHHblii B pe3yJbTaTe HCCIEIOBaHUN LUGPOBOKM MaTepHall MOJABEPIIIU
OroMeTpudecKoil 00paboTKe ¢ MOMOIIBbI0 KOMIBIOTEpHOH mporpaMmbl «BioStat 2009y
C OIpe/eNIeHUEeM JOCTOBEpHOCTH 1o Tabmuue CThioeHTa, Tabuuibl oQOpMISUIH TIPU
MOMOIIM KOMITbIOTEpHOU ITporpammel «Microsoft Excel».

Texer nuccepranmoHHoM paboThl U aBTOpedepaTa 0hOPMIISIU B COOTBETCTBUU C
I'OCT P 7.0.11 — 2011 «[ucceprauus u aBropedepar aucceprauuud. CTpykTypa H

npaBuia 0HOPMIICHHS.
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2.3.1 Pe3yJbTaThl KJIMHUYECKOT0 MCCJIEIOBAHUSA CO0AK

B mpomecce mpoBeaeHuss pabOThl KIMHUYECKOMY HCCIIEAOBAHUIO OBLIO
noaBepruyto 345 cobak cioykeOHbIX Toposa (HeMemKas oOB4YapkKa, Jo0epMmaH,
MOCKOBCKasi CTOpOXEBasi, pU3CHILHAYLEP, OeIbruiickas OBUapKa U T. 1.) U 815 cobak
JOpYTUX Mopoj (HEMELKUN 0T, J1adpaaop, UPJIaHJACKUN ceTTep, Kypuxaap U T. I.). Y
BOCBMH CO0aK CiIykeOHbIX mopoa W y 17 cobak Apyrux KpymHBIX MOpoj Obuin
BBISIBJICHBI KJIMHUYECKHE NpU3HAKY, MIO3BOJISIOIINE HPEIOI0KUTh
JIEKOMITEHCHPOBAHHOE T€UCHUE TUIATAIIMOHHON KapauoMuonatun (tabiumna 1).

Tak, y 3TUX KMBOTHBIX OTMEUYAJOCh CHWKEHHE MAacCChl T€la, KOCTHBIE BBICTYIIBI
ObUIM 3HAYUTENIBHO BBIPAXKEHBI 110 CPABHEHUIO CO 3JI0POBBIMH coOakamu. Y OJHOU
cobaky OBLT OTMEYEH aCUUT - HEMPOMOPIHOHATBHOE yBEIWYCHHE 00bEMa KUBOTA U
¢GurokTyauuss Npud  OPOBEACHUM OaIoOTHpYIOIleW mnajmbnanuu  okuBorta. llpu
UCCIIEJOBAaHUM BHUJIUMBIX CIIM3UCTBIX O00JIOYEK OOJIbHBIX >KMBOTHBIX OTMEYallu
AHEMHYHOCTh M I[MAHO3 CIM3HCTHIX O00O0JOYEK POTOBOIM MOJOCTH U KOHBIOHKTHBBI,
CPaBHUTEJIBHO CO 3/I0POBBIMU KUBOTHBIMH. Y OOJIBHBIX dKUBOTHBIX IIEPCTHBIA MOKPOB
Obu1 OoJiee TYCKIBIM W B3BEPOIICHHBIM, a TakKe OTMEYanu OJEeTHOCTh KOXKHBIX
MIOKPOBOB.

Tabnuua 1 - Ananus pacpoctpanennoct JJKMII y cobak

3aboneBanus 3aboneBanus Knuanuecku
| Jpyrme
CEPJICYHO-COCYAUCTON HEYCTaHOBJICHH 3/I0POBBIC
3a001€BaHNsA
CHUCTEMBI O 3THUOJIOTHH JKUBOTHEBIE
Cobakn
CITy’>K€OHBIX 8 23 134 180
nopo, n = 345
Cobaxu npyrux
KpYIIHBIX [1OPOJ, 17 59 392 347
n=_815

VY ceMu KUBOTHBIX M3 TPYINIBI cO0aK ciayx eOHbIX mopoa U y 13 cobak mpyrux
KPYIHBIX MOPOJI OTMEYascs Kalllellb, Y BOCbMH c00ak ciy>keOHbIX nopoa u 17 cobak

APYTrux mopon OBLIIA BBISIBIICHBI OJBbIIIIKA 1 ITOJIMITHO?J. TaK, €CJIN 4aCTOTa AbIXAaTCIIbHBIX
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NBIDKEHUM B IOKO€ ObljIa moBbIIeHa 10 31,3+2,1 apIxaTelbHOro JOBMOKEHUS 3a 1
MUHYTY y CiIy)XeOHbIX cobak u 110 34,14+1,9 npixaTtenbHbIX ABIKEHUN 32 | MUHYTY Y
cobaK Jpyrux KpyNHBIX I[OPOJ, TO IMOCIAE Harpy3ku oHa jgocturana 98,2+5,9
JILIXaTeIBHOTO JBMKEHUST B MUHYTY U 107,7+7,1 npixaTeiabHbIX JABMKEHUN B MUHYTY,
COOTBETCTBeHHO (Tabmmma 2). Yacrora ApIXaTeIbHBIX JIBM)KCHUN CHIXKAJIACh 0
HUCXOJHBIX BeMW4yuH 4vepe3 19,5£2,5 MuUHYT y chnyxeOHBIX cobak, u uepe3 21,0£2,5
MUHYT y CO0aK APYrux KpymHbIX mopof. [Ipu 3Tom "actoTa ceplieuyHbIX COKpaIleHH,
ycTaHoBJIeHHass nocpeactBoM OxoKI, B mokoe cocrabisa 169,5+12,3 ynapoB B
MUHYTY y cobak ciyxeOHbIX mopona, 187,8+15,4 ymapoB B MUHYTY y cobOak JIpyrux
KPYIIHBIX MOpOJ, a nocie Harpy3ku 191,9+7.1 ynap B munyty u 198,3+8,2 ynapos B
MHHYTY COOTBETCTBEHHO. YacToTa CEpAEYHBIX COKpPAIIEHUWH BO3BpaIlalach K
HavyaJbHBIM 3HaueHUAM uepe3 24,5+1,5 MUHYT y coOak Cily>)keOHBIX MOPOA M 4Yepes
26,5+3,0 MuHyT y co0aK Ipyrux KpymnHbIx Nopos (Tadiuuna 2).

Tabmuuma 2 - Yacrora [AbIXaTeNbHBIX JIBIDKEHUM W YacTOTa CEPIICYHBIX

COKpAILIEHUI y UCCIIETyEMBIX COOAK J0 M MOCIIE HATPY3KU

Y/ no Y/ /I mocie
Bo3sspar k YCC no YCC nocne | Bosspar k

HarpysKu, HarpysKu,
HCXOJHOM | HArpy3KH, yA | Harpysku, HCXOJTHON
JBIX. BUXK. | JBIX. IBUXK.
Y1, muH / MUH ya / MUH UCC, mun
/MUH /MUH
Cobaku
CITy»KeOHBIX
31,3£2,1 98,2+5,9 19,5+2,5 169,5£12,3 191,9+7,1 24,5+1,5
nopoJ, n =
8
Cobaku
Apyrux

KPYITHBIX 34,1 +1,9 107,7£7,1 21,04£2,5 187,8+15,4 198,3+8,2 26,5+3,0
opoJ, n =

17

[Ipn mnanmpmanuu B 00JIACTH TIOJIMBIIIEYHON BHAJAWHBI Y O3THUX >KUBOTHBIX
OTMEYaJIOCh OCJIa0JIEHNE CEPJICUHOTO TOMYKA, HATMUNE U3MEHEHUN B pUTME CePACYHBIX

cokpamieHud. IIpu mnepkyccuu TpymHOM KIETKHM OTMEUYAJIIOCh YBEIIMYECHUE 30HBI
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CEPJCYHOr0 MPUTYIUICHUS, YTO OOYCIOBJICHO yBEIMYECHHBIMH pa3MepaMu cepama. Tak
ke, TIPU MIEPKYCCUH OCTAIBHON 001acTH JIETKUX BBISBIISIIN MTEPEXO/T SICHOTO JIETOYHOTO
3BYKa B MMPUTYILJIEHHBIN B MPUKOPHEBOM 30HE JIETKHUX.

AycKynbTaned cepAeYHOM 007acTH  OBLJIO  YCTAaHOBJIICHO HAJUYWe SPKO
BBIPQKEHHON TaXWUKapJAUU y BOCbMHU >KMBOTHBIX CIIY>KEOHBIX mopoa M y 16 cobak
JIPYTUX KPYIHBIX MOPOJI, Jake MPU OTCYTCTBUHM (DU3MYECKUX HaArpy3ok. MiMeno mecto
ocjiabjieHne 00OMX TOHOB Cepjlla, MOSBJIEHHWE IIYMOB B 00JacTH MHUTPAIbLHOTO U
TPEXCTBOPUATOrO KJamaHoB cepaua. [lpu uccienoBanuu OeapeHHO apTepuu y codak
OBLITM BBISIBJICHBI U3MEHEHHUSI KaueCTBa MyJibca: apTepUu ObUIM MYCTHIE 10 HAMOJHEHHUIO,
YTO TOBOPUT O CHWIKEHHMM apTEpPUAIbHOIO JaBJICHHS B mepuepUUYECKUX CoCyaax;
MyJbC ObLT MATKUN O HANPsDKEHUIO; Majblii Mo BennuuHe. BeHbl KOHEUHOCTEW, B
OCOOCHHOCTH Ta30BBIX, OBUIM IE€PENOJHEHbI, YTO CBHUIETEIHLCTBOBAJIO O 3acTOC B
OOJIBIIIOM Kpyre KpOBOOOpaIleHHUS.

Takum 00pa3oM, COBOKYITHOCTh JIaHHBIX, MOJYYCHHBIX MPU MPOBEJACHUN OOIIETO
KJIIMHUYECKOT0 00CJeIOBaHUsl KUBOTHBIX, MO3BOJMIA MOCTABUTH IMPEABAPUTEIbHBIN
JIAArHO3 - JWJIATAllMOHHAs KAapJIMOMHUONATHS B CTaauM JekoMreHcanuu. Cremyer
OTMETUTh, YTO NPHUKW3HEHHO JaHHBIA JIMAarHO3 HYXJACTCd B IOATBEPKICHUU
MHCTPYMEHTAIBHBIMA METOJIAMU JUATHOCTHUKH U CUHUTAETCA YCTAHOBJIEHHBIM TOJIBKO
IpU 3aKJIIOYCHUH, TOJTYYEHHOM TIOCPEICTBOM HXokapauorpadun. Tak ke, BaKHBIM
MOMEHTOM CTaj0 TO, YTO IPOTHO3 JJI KU3HU JKMBOTHOT'O NPH MOCTAHOBKE JTAHHOTO
JIMarHo3a SBJISUICS HEONIAronpusTHBIM, a TIPOJIOJDKUTEIFHOCTD KU3HU HE MpeBbIIana 3

MCCiala, JaKC IIPpU IIPOBCACHHUHA JICYCHUA.

2.3.2 Pe3yabTaTrhl yJIbTPA3BYKOBOI'0 UCCJIEOBAHNUS CEPALIA Yy COOAK CIIY:KEOHBIX

nopos

Bcem cayxeOHBIM co0OakaM, HaxOMSIIUXCS B HACTOAIIEM OSKCIIEPUMEHTE,
MPOBOJAMIIM YJIBTPA3BYKOBOE HCCIIEIOBAHUE CEp/illa BHE 3aBUCUMOCTU OT PE3YJIHTATOB

KIMHHUYCCKOIro OCMOTpa U IaHHbIX daHAMHC3a.
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[IpoBenenune 3xokapauorpapuu OCYIIECTBISUIM C COOJIOJEHUEM 00s13aTeIbHBIX
IIPABUIL:

1. Mcnons30BainCh MUKPOKOHBEKCHBIE I CEKTOPHBIE TaTUNKHU;

2. YyacTok KOXH B o0nacTu cepiana JuO0 H30aBISUIA OT IMIEPCTH MyTEM €€
BBICTPUTAHUSA, TUOO CMaYMBaJI OOMIBHBIM KoaudecTBOM 70% 3TaHoNa;

3. Ucnonb3oBaincs yapTpa3ByKOBOW Ielib, HEOOXOIMUMBIN JIJISl YIYUIIEHUS! KOHTaKTa
JaTYuKa C TOBEPXHOCTBIO KOXKHU HCCIEIYEMOrO KWUBOTHOIO, YJIYYIIEHHOTO
CKOJIBKEHHSI 110 TOBEPXHOCTH KOXKM, a TAKXKE U1 MUHMMU3ALUU ITONAJaHUsA
BO3/1yXa MEKIY KOXKEN U JaTYNKOM;

4. )KuBOTHBIX YKIJIaJbIBaIM HAa OOK TOW CTOPOHBI, K KOTOpPOH IPHUKIIAIbIBAIH
JaTYUK.

VY bTpa3ByKOBOMY HCCIIEJOBaHMIO CEepAlla MoJaBeprioch 345 cobak ciayKeOHbIX
nopoAa. B xoxe paboTel 0cOOBII MHTEpPEC MPEICTABISIO COMOCTABICHUE PE3YyJIbTAaTOB
($U3MKaIBbHON TUArHOCTHKU ¢ KOHEUYHBIM UTOTOM NpOoBeNEHHON sxokapauorpadpuu. Ilo
JAHHBIM, TIOJTyY€HHBIM B XOJI€ AX0Kapauorpaduu Bce coO0aku ObLIM pa3JeieHbl Ha MSATh
rpyni (Tabiuua 3).

[lepBas rpymnma co0ak He MMeNna OTKIOHEHUH OT pedepeHTHBIX 3HAUYEHUN IpU
V3-uccnenoBanuu, U ObUla 0003HAU€HA KaK KOHTPOJbHAas rpymnma. Bropas rpymnma
co0ak B KoJm4yecTBe 48 JKUBOTHBIX MMeJIa MPEBHIIIICHUE BEPXHUX TPAHUI] pePEepEeHTHBIX
3HAUGHUNW B TIOKa3aTeNIX KOHEYHOro cucrtoiaudeckoro pasmepa (KCP, mm) u,
CJIEIOBAaTEIbHO CHIDKEHHE (pakuuoHHoro ykopouenus (FS,%), HO oTcyTcTBOBaNM
KJIMHUYECKHE MPU3HAKU 3a00JI€BaHUSl CEPAEUHO-COCYIUCTON CUCTEMBI, YTO MO3BOJIUIIO
OTHECTH WX B TPYIIY XHUBOTHBIX, ¢ 3aboneBanueM JIKMII B HauanpHOM cTamuu
KoMmrneHcanuu. B tperbto rpynmy Bomnuio 35 cobak, UMEOIUX €€ Oosee 3HauYuMBble
n3MeHeHus: Ha sxokapauorpaduu u yvamenne YCC u Y/l B mokoe - 3TH KUBOTHbBIC
umenu JIKMII B cpemgneit ctaguu kommneHcanuu. YeTBEpTas rpymima >KMBOTHBIX ObLiia
npeacTaBieHa NAThi0 cobakamu. CoOaku ATOW TPYMNIBI UMENU 3HAYMMbIE MU3MEHEHMS
BCEX UCCIIEyEMBbIX MOKa3aTesiel, peAKO BCTpeyaromuiics Kaienab, noseimenue YCC u
YJI/{ B mokoe - Takue XKUBOTHbIE UMeNn BbipaxkeHHyto JIKMII, HO oTcyTCcTBHE SIpKO

BBIPA’KCHHBIX KIIMHUYCCKHUX ITPHU3HAKOB 3a00JI€BaHMs TTO3BOJIMIIO JaTb 3aKJIIOYCHHEC O
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Hanuuuu Tsokénoit JIKMII B craaum koMrieHcauu. Y BceX BOCBMH COOaK CITyKEOHBIX
MOpOJI, HMMEIOIINX 3HAYUMbIE OTKIOHEHHUs (MATasl TpyMnna), BHIABICHHBIE MpHU
(U3UKAIBHOM OCMOTpPE, COHOTpaMMa HMMea OOIIMI BUJA: JUIATUPOBAHHBIC MOJIOCTU
KEITYJIOYKOB U MPEACEPINI, CHUKEHUE TONIINHBI 3aJHEN CTEHKH JIEBOTO JKEIIyAOYKa U
MEKKEIyIOUKOBOM MEPErOpoIKHY, MOBBIIIEHUE YaCTOThl COKpAIIEHU KaMep cepiua u
PE3KO CHIKEHHYIO COKPAaTUTEIBHYIO CIIOCOOHOCTh MHOKapAa, 4YTO OTMEYalocCh
CHIW)KEHUEM ToKazatenel (pakiuonHoro ykopouenus (FS,%) u dpakuuum BeiOpoca
(EF,%) (pucynku 14 - 19). Ilpu npoBeaeHun LBETOBOW Iomiuieporpaduu y JaHHBIX
co0aKk HaOJIOJANNCh PErypPrUTAIMOHHBIE MOTOKM MEXAY KaMepaMu Npeacepauii u
YKETyI0YKOB, CKOPOCTh KPOBOTOKA B Kamepax cep/ilia Obuia cHUxkeHa (pucyHku 20 - 23)
(tabmuna 4). TakuMm >KUBOTHBIM OblT mocTaBieH jguarno3 JIKMII B cramguu

JCKOMIICHCAIINH.

65C15EA AP97% MI0.3TIS 0.2 DP-50

CepgeuH

F&.5M / D12.0
GB4 / FR30
IPS / DR20

1 LVIDd 5.41 cm
EDV(Teich) 141.64 ml

2 LVIDs 4.15cm
= (Teich) 76.56 mi
eich) 65.08 ml
EF(Teich) 45.9 %
FS(Teich) 23.1%
HR 81(2) Bpm
CO(Teich) 5.271 |/min
=4 -0Tp. 1.50 cm
.. OT1p. 2.00cm
OTp. 1.20 cm

7 OTp. 1.60 cm

Pucynox 14 - CHmwkenne GpakiiMOHHOTO YKOPOYCHHUS JICBOTO JKeIy/104Ka, M-

PEXKUM.



60

65C15EA AP97% MI 0.3 TIS 0.2 DP-50

CepaeuH
F6.5M /D13.9

™ G86 / FR23
IP5 / DR90

LVIDd 4.79 cm
EDV(Teich) 107.17 ml

3.75cm

60.17 ml

Teich) 47.00 ml
EF(Teich)
FS(Teich)

HR 59(2) Bpm

E0(Teich) 2.773 l/min

1.56 cm

1.85cm

1.79 cm

1.96 cm
Pucynok 15 - CHmwkeHre GpakiiMOHHOTO YKOPOYESHHUS JIEBOTO JKeIy/10uKa, M-

PEXKUM.

65C15EA AP97% MI0.3TI5 0.2

Pucynok 16 - YBenuuenue pazmepa JI€BOro xenyaouka, M-pexxum.
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65C15EA APS MI0.3TIS0.2

Pucynok 17 - YBenuueHnue pazmepa JI€BOro Kenynouka, M-pexxum.

65C15EA AP97% MIO0.3TIS 0.3

Pucynok 18 - YBenuueHnue pazMmepa JIEBOTO KenyJ10uKa, B-pexxum.
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65C15EA AP97% MIO0.3TIS0.2

Fy

1 Otp. 4.68cm

Pucynok 19 - YBenuuenue pazmepa jieBoro npeacepaus, B-pexum.

Pucynok 20 - PeryprutaiiioHHbIE IOTOKH MEXAY KaMepaMHt JIEBOTO MpeIcepaus

H JICBOT'O KCJIY0YKa, LIBETOBOM AOIIICP.
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Pucynok 22 - I3MeHeHre CKOPOCTH KPOBOTOKA B JIEBOM MOJIOBUHE CEP/ILIA,

IMOCTOSIHHOBOJIHOBOM HJOIIILICDP.

LB l I I ) L |
%‘ L8] 5
} o

'
N

i
kN

r-]1|\|||||.‘

o

‘:\_“' Jr— —’u"*\""‘__{m_—\h—":—‘ '-\.-»j‘l\‘_,;_-/ Pl,-—"r“ “"-4—|——'h'- F—*‘fj}h"_'
- -3 | =

SOmm/s

Pucynok 23 - I3MeHeHHne CKOpOCTH KPOBOTOKA B MPABOMl MOJIOBUHE CEP/ALIA,
MIOCTOSTHHOBOJTHOBOM JIOTITLIIEP.

Hcxons u3 pe3yabTaToB CKPUHUHTOBOTO UCCIIEIOBAaHUS Cep/ilia y co0ak (Tabmuia

3), ObUIO yCTaHOBJIEHO, 4YTO 4yacTtoTa cepAedHbix cokpaimienuit (HCC), onpenensemas

yIbTpa3ByKoBeIMH Npubopamu «Mindray DP-50», «Mindray DC-8» u «Mindray DC-
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40», y cobak Bcex HCCIEIyeMbIX TpyII ObLIa JOCTOBEPHO BHIIIE, B CPABHEHUH C
KOHTPOJIBHOM TpYMNION XUBOTHBIX. Tak, y cobak BTopoil rpymmsl UCC cocrtaBisiia
111,5+7,7 yn/mun (p<0,05), y cobak Tperbeit rpynmsl - 124,848,1 ya/mun (p<0,001), y
cobak yerBéproi rpymmbl - 142,5+6,1 ya/mun (p<0,001), u y cobak, BXOIAIIUX B
nsTyto rpynmy - 169,5+12,3 yn/mun (p<0,001).

3Haue€HHUE TOJIIUHBI MEXOIKETYTOUKOBOM MMEPEropojKu B CTAIUIO CHUCTOJbBI
(MXKIlc, mm) y cobak BTOpoi rpymibl coctaBisiio 13,9£2.2 mm (p>0,05), yto ObLI0
HUKE, YeM y cO0aK KOHTPOJBHON TPYMIbI, OJTHAKO JAaHHBIC W3MEHEHUS HE SBISIINCH
JIOCTOBEPHBIMU. AHaNOru4Hble pe3ynbTaThl o Tonmune MXKIIc nabmonanucek y codax
TpPEeThel U YeTBEPTOW TPYIII, TJe HE WMEIOCh JOCTOBEPHBIX Pa3IMYMii B MOKAa3aTese
MIKIIc, cpaBHUTENBHO C 3THUM MapaMeTpOM cCepjlla Yy KOHTPOJBLHOM Tpymmbl COOaK.
OnHaKo y 3THX cO0aK TOJIIIMHA MEXKKEITY0UKOBOU Meperopoaxku cocrasisiaa 12,5+1,8
MM (p>0,05) u 11,6£1,9 mm (p>0,05), 4yTO HAXOAWIOCH Yy HHUXKHEW TpaHUILIbI
pedepeHTHBIX 3HaueHUW. Y c00aK C BBIPAKEHHBIMH KIMHUYECKUMH TPU3HAKAMU
JKMII (5 rpynna) TodmmMHa MEXOKEITyJ0UYKOBON MEepEeropoJIKu B CUCTONY CHUXKAACh
no 8,6£0,6 MM, uTto ObLIO nMocTOBepHO (p<0,01) Hmke, yeM y coOaK KOHTPOJBHOM
TPYIIIBI.

MexoxenygoukoBas neperopojaka B craguto auactoisl (MXKIIg, mM) y cobak
KOHTPOJILHOM TpyIIbl uMelna Toimunay 9,1+1,7 MM, a y cobak BTopoit rpynmsl 9,3+1,1
MM (p>0,05), 9TO HE BBIXOAUT 3a Tpeneibl (GU3HOJOTUYECKUX 3HAYCHHUM Ui cobak
CIIy’K€OHBIX MOpoA. Y colak TpeThed M 4YeTBEPTOM TpYIIN HE UMEIOCHh JOCTOBEPHBIX
omuui B nokaszarene MOXKIIn, mo cpaBHEHUIO ¢ KOHTPOJIBHOW TPYIION KUBOTHBIX -
TOJIIMHA meperopojku coctaisiia 7,9+1,0 mm (p>0,05) y cobak TpeTbeil rpynmsl u
6,94+0,6 mMm (p>0,05) y cobak yetBéproit rpynmsl. Tonmmua MXIIa y KUBOTHBIX NATON
rpynnel cHmwkanack g0 5,1+0,5 mm (p<0,05), 9T0 OBIJIO MOCTOBEPHO HHUXKE, YeM Yy
KOHTPOJILHOM TpymnIbl COOAK.

VY cobak BTOpO# U TpeTheil rpyIn KoHEYHbIN cucToaudeckuit pazmep (KCP, mm)
coctapisin 37,5£2,8 mm (p>0,05) u 39,7+1,6 mm (p>0,05) COOTBETCTBEHHO, UTO B
HEKOTOPBIX CIydasx MPEBHINIAN0 TPAHUIIEI HOPMATUBHBIX 3HAYEHUH, OJTHAKO HE HUMEIIO

AOCTOBCPHBIX paSHI/I‘-II/Iﬁ C AHAJIOTMYHBIM ITOKA3aTCJIEM Y cobak KOHTpOJIBHOﬁ I'pyHIIBI.
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Opnako, y cobak 4veTBéproil M msarod rpynn BenumumHa KCP umena mocroBepHoe
MPEBBIIIEHUE, a JaHHBIM Moka3aresb cocTaBisul 49,9122 mm (p<0,001) u 55,242 4 mm
(p<0,001), cOOTBETCTBEHHO.

3HaueHne KOHEYHOro auactoiudeckoro pasmepa (KJP, MM) y cobak BTOpOM
rpynnsl coctaBuwio 48,3+4,1 mm (p>0,05), y cobak Ttperwseil rpymmbel - 48,6+5,1
(p>0,05), 4uTO He BBIXOJAWJIO 3a TNpenensl pedepeHTHhIX 3HAYCHUH U HE HMEET
JIOCTOBEPHBIX PA3IMUUA MEXAY MOoKa3zaTelsiMU COOaK 3TUX TPYNI M KOHTPOJbHOMU
rpynmbl KUBOTHBIX. OnHako, aoctoBepHoe mnpeBblieHne KJIP mo cpaBHeHHIO C
KOHTPOJILHOM TPYNION >KMBOTHBIX HAOJO/IAIOCh y co0ak 4eTBEPTOM TPyHmbl - J10
58,1£2,1 mm (p<0,05) u y cobak u3 nisatoi rpynisl - 70 64,2+3,7 mm (p<0,01).

TounuHa 3alHEN CTEHKHU JIeBOro *enynouka B ctaauto cuctonbsl (3CJDKc, Mm)
uMesa IOCTOBEpPHOE YMEHbIIIeHue y cobak mstoit rpynmsl (9,3+0,6 mm; p<0,01), Toraa
KAaK y JKMBOTHBIX KOHTPOJIbHOW TPYMIIbl JaHHBIA MOKAa3aTellb HaXOJIWJICS B IMpeaesiax
pedepeHTHBIX 3HaueHU U cocTaBisul 15,3+2,1 MM. Y BTOpO#H TpymHIibl MOJOMBITHBIX
cobak tommmHa 3CJDKc mpakTudeckd HE OTIMYanach OT 3TOrO0 3HAYEHHs y coOak
KOHTPOJIbHOM rpymnmbl U cocTaBmsul 16,1£2,6 mm (p>0,05). OgHako, npu aHanause
TaOIUIIBI BUIHO, YTO JIAHHBIN MMOKA3aTelb UMEJ TEHICHIIUIO K CHIYKEHHUIO Y dKUBOTHBIX
apyrux uccineayembix rpynm, - 13,4£1,9 mm (p>0,05) y cobak TpeTsell rpynmnsl U
11,8€2,0 mm (p>0,05) y >KMBOTHBIX YETBEPTOW T'PYIIIbI, HO 3T U3MECHECHUS HE UMEIH
3HAYMMBIX Pa3JIUYUU.

AHanornyHasi CUTyaluus OTMeYajach U B OTHOUIEHUM TOJIILMHBI 3aIHEW CTEHKU
aeBoro xkemynouka B guacrony (3CJDKa, mwm), pasmep KOTOpOHl yMEHbIIAJICS
pazsutrem JIKMII. Tak, ecnu y co0ak BTOpOM TIpyniibl 3TOT MOKa3aTellb COCTaBIISI
7,3+1,4 mm (p>0,05), TO y cobak TpeTbeit rpynmsl - 6,9+0,9 mm (p>0,05), ogHako 3TH
U3MEHEHHS, TI0 CPaBHEHHIO C T[IOKa3aTeJsIMU  3JIOPOBBIX  JKMBOTHBIX  OBLIM
HEJIOCTOBEpHBI. Y cobak uetBépToit rpynmbl 3CJKn noctoBepHo cHmkancs a0 5,8+0,5
MM (p<0,01), a y 3 KMBOTHBIX U3 MATON MOJONBITHOW rpynmsl - 10 5,1+0,3 mm (p<0,001).

B xone pa3BuTus 3a0osieBaHusl y UCCIEAYEMBIX COOaK BO3pacTayl 00bEM JIEBOTO
npeacepaus (JIII, mm). Tak, u3 Tabnuisl 3 BuaHO, uTo pasmep JIII umen TeHIeHIHIO K

YBEIIMYECHUIO Y )KUBOTHBIX TPETHEW U YETBEPTOU I'PYMII, 10 CPABHEHUIO C KOHTPOJIBHOM
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IPYIION KUBOTHBIX U COOTBETCTBEHHO cocTaBisii 30,0+4,1 mm (p>0,05), 31,3+4,5 Mmm
(p>0,05) u 29,1+2,2 mm. Yto Kacaercs pasmepa JIII y cobak BTOpoil rpymnmsl, TO 3TOT
NoKa3aTesib ObUI HEOCTOBEPHO HHUXE, IO CPAaBHEHUIO C KIMHHYECKH 3J0POBBIMHU
JKUBOTHBIMH M cocTaBsil 28,4+1,9 mm (p>0,05). B 1o xe Bpems, y cobak MsTOM
rpynmsl ¢ JekoMieHcupoBaHHbIM TeueHueM JIKMII mokasarens pasmepa JIIT Obut
JIOCTOBEPHO BBIIIIE, YEM Y KOHTPOJIbHOM TPYMIIbI )KUBOTHBIX U JocTurai 10 36,7+2,1 mm
(p<0,05).

Pasmep mnomepedHoro ceuyeHUs aopThl y cO0aK BCEX HCCIEAYEMbIX TPy
OCTaBaJICS MPAKTMUYECKHM HEU3MEHHBIM M cOCTaBisin 22,3+1,6 MM y JKMBOTHBIX
KOHTpoJbHOUM rpymnmbl, 20,9+0,7 mm (p>0,05) y cobak BTOopo# rpymnnsl, 24,1+1,3 mm
(p>0,05) B Tpetbeli rpynne cobak, 22,8+1,1 mm (p>0,05) B ueTBEpTOii rpynne cobdak u
21,6£1,5 mm (p>0,05) y cobak msToii rpynmbl. B 3TO# CBsSI3W COOTHOIIIEHHE Pa3MEpPOB
neBoro npexacepaus k aopre (JIII / Ao) uMeno 10CTOBEpHbBIE PA3IUYUS TOIBKO MEXKIY
NoKa3aTelsIMM  co0aK KOHTPOJBHOM M MATOM TIpyMNI, KOTOPbIE COOTBETCTBEHHO
coctasisn 1,3+0,1 u 1,740,1 (p<0,001).

BcenenctBue aunatanvy MOJOCTENM M CHMDKEHHS TOJIILIMHBI MBIIIEYHBIX CTEHOK
KaMep cep/iia y NOJONBITHRIX cO0aK MPOU30LUIM M3MEHEHHUS B MOKa3aTesx (ppakuuu
BoiOpoca (EF,%) u dpakimonnoro ykopouenus (FS,%). Tak, nocToBepHble H3MEHEHUS
EF, oTHOCHTENHHO KOHTPOJILHOM TPYMIIbI, HAOIIOAAIUCh Yy co0ak TpeTheil rpymmbl, EF
y KOTOpBIX B cpenHeM coctapisiia 58,9+4,4% (p<0,001). ¥ cobak 4eTBEPTOI TpyIIbI
ATOT MOKa3aTenb ObuT Ha ypoBHE 46,7+2.4% (p<0,001), a y >KUBOTHBIX MSATOW TPYIIIIBI, C
nexomriencupoBannoit JIKMII, - 39,843,1% (p<0,001). OgHako, y >KMBOTHBIX BTOPOM
rpynnel EF He uMen A0CTOBEpHBIX pa3iuyMii ¢ MOKas3aTellieM 3IO0pOBBIX co0ak
(xoHTpoOJIbHAs Tpy1Ia) u coctapisut 71,7+3,1% (p>0,05).

CamMbiM MHGOpPMATUBHBIM TI0Ka3aTeleM, OTHOCHTEIBHO paboThl MHOKapAa Yy
CIIy’KeOHBIX coOak ObLT Takol mapamerp, kak (pakuronHoe ykopouenue (FS,%) - oHo
UMEJIO 3HAYMMOE CHIKEHHE, B CPaBHEHMM C KOHTPOJBHOW TpymIoi cobak, y Bcex
IPYMI KUBOTHBIX: Yy COOAK BTOPOM IpyIIibl (PpaKIMOHHOE YKOPOUEHHE CHUKAIOCH JI0

ormetku 22,4+1,7% (p<0,001), y cobak tperberr rpymmsl - 18,3+1,7% (p<0,001), y



67

cobak uerBéproil rpynnsl g0 14,1+40,4% (p<0,001), a y cobak nsTOil rpynmbl -

14,0£0,4% (p<0,001).

Tabmuma 3 -

CITy’KEOHBIX TTOPOJI

Pe3ynbprarsl

CKPUHHUHI'OBOI'O HCCJICAOBAHHA CEpala cobak

Pedepentn
[Tokazaren ble KonTponbn 2 rpVIIA. 1 3 rpviia 4 roviia
U, e1I. 3HAYCHUS as rpyIa, r‘p_y ’ r‘p_y ’ sz > | 5 rpynna, n=8
v =48 n=35 n=5
u3mepenus | (moJ. A. n =249
Boon, 2016)
YCC, yn / 111,5++7,7 | 124,8++8,1% | 142,5++6,1 | 169,5++12,3*
o 90-120 93,4+2,8 A o > o
Mﬁ\?c’ 10,1 - 18,5 14,4+2,1 13,9+2,2 12,5+1,8 11,6+1,9 8,6+0,6%*
M)I\Ifhl;m’ 6,8 13,9 9,1+1,7 9,3%1,1 7,9£1,0 6,940,6 5,1+0,5*
*
KCP,my | 218-386 | 289458 | 37,5628 | 39716 | DX | 55009 gres
KAP,mm | 36,1 —52,6 | 44,6+6,3 48,3+4,1 48,6+5,1 58,1+2,1* 64,2+3,7%*
BCI\J};KC’ 10,6 — 19,2 15,3+2,1 16,1+2,6 13,4+1,9 11,8+2,0 9,3+0,6**
SO 66137 | 85509 | 7314 69400 | 58£0,5%% | 5,10,3%x
JIT, MM 20,1 -33,1 29,1422 28,4+1,9 30,0+4,1 31,3+4,5 36,7£2,1%
Ao, MM 21,2-323 22,3+1,6 20,9+0,7 24,141,3 22,8+1,1 21,6£1,5
JI1/ Ao LI-1,5 1,3+0,1 1,4+0,1 1,24+0,2 1,4+0,2 1,7+0,1%**
%% *
EF.% 60-90 78,143,5 | 71,743,1 | SSIERAATT | A6, TELAT | 50 613 quns
% %% *
FS.,% 2545 35040, | PBAEELTT | ABIEELTE | LA I04% 1y 020 gues
[Tpumeuanue: *-p<0,05; **- p<0,01; ***- p<0,001 - ypoBeHb NOCTOBEPHOCTH NpPU CPABHEHUU C

cobakamMH KOHTPOJIbHOU TPYIIIBL.

JIns yTOYHEHMS AUarHo3a W OLEHKW HapylIeHUsT TeMOJWHAMHKUA B TOJIOCTAX
cepana 29 cobakaM choykeOHBIX TIOpoJ OblIa TpOBeAeHA JAommieporpadus ¢
MPUMEHEHUEM TOCTOSHHO-BOJIHOBOTO momruiepa (tadmumna 4). Cobaku KOHTPIILHON
TPYNIBI U BTOPOUW TPYMIBI HE UMENIM OTKJIOHEHUN OT pedepeHTHBIX 3HaYeHUM 1o J. A.
Boon, 2016, a pa3nuuusi MeXly STUMU TpyIaMu He ObUIK TocToBepHbIMU (p>0,05). ¥V
JKUBOTHBIX B TPEThEH, YETBEPTOW M TMATOM TOJOMBITHBIX Tpymmna HaOII0IAI0Ch

noctoBepHoe cHkeHue I[ICTAoIl (mmkoBoM CKOPOCTH TpPaHCAOPTAIBLHOTO MOTOKA)
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cootBeTcTBeHHO 110 0,98+0,08 m/c (p<0,01), 0,81+0,11 m/c (p<0,01) wu 0,64+0,07 m/c
(p<0,001), yTo OBUIO 3HAYUTEIBLHO MEHBIIIE, YEM Y KOHTPOJBHON IPyNIbl KUBOTHBIX -
1,44+0,11 m/c.

UYro kacaercs [ICTTII (mUKOBOW CKOPOCTH TPAHCTPUKYCIHIAIBLHOTO MOTOKA), TO
y JKMBOTHBIX TPETbEH, YETBEPTOM M IIITOM TPYNI HMMEIO MECTO CHIIKEHHE I3TOTO
nokasareins. Tak, eciiu y KoHTposibHOM rpynibl codak IICTTII cocrasnsna 0,57+0,13
M/c, TO y cobak TpeTbei rpymnmsl oHa coctaBisuia 0,47+0,09 m/c (p>0,05), y cobak
yeTBEpTOM Tpymnmsl - 0,29+0,06 m/c (p>0,05), u y cobak nsitoit rpymnmsl - 0,244+0,07 m/c
(p<0,05). Cnenyet otmMeTuTh, uto nokaszarenb [ICTTII Obut 1OCTOBEPHO HUKE TOJIBKO Y
JKABOTHBIX IISITOM IOJONBITHOW TPYMNIBI, 10 CPAaBHEHUIO C KOHTPOJBHOW TPYIIION
co0ax.

AHasorn4yHasi auHaMuka HaOmoganack W B oTHomeHuu IICTMII (mukoBoi
CKOPOCTh TPAaHCMHUTPAJIBHOIO MOTOKA). Y BCEX IPYII MOJONBITHBIX XUBOTHBIX 3TOT
IIOKAa3aTeslb UMeJl TEHJACHIUIO K CHI)KEHUIO 110 CPABHEHUIO C KIIMHUYECKH 30POBBIMHU
KUBOTHBIMHU (KOHTpOJbHAs rpymnma). Takum o0pa3oM, €CiM Yy KOHTPOJBHOW TpYMIbI
cobak I[ICTMII cocraBmsana 0,79+0,7 m/c, To y Bropod rpymmsl - 0,66+0,17 wm/c
(p>0,05), y cobak Tpethelt rpynmsl - 0,59+0,16 m/c (p>0,05), y >KUBOTHBIX 4ETBEPTOM
rpynisl - 0,4440,08 m/c (p>0,05) u y cobak nstoit rpynnsl - 0,39+0,06 m/c (p<0,05).
3nauenne [ICTMII 6b110 TOCTOBEPHO HU3KHUM IO CPABHEHHUIO C KOHTPOJIBLHOMN IPYIIION
co0aK TOJMBKO VY OSKUBOTHBIX, BXOJSAIIMX B TATYIO TMOAOMNBITHYIO Tpymdmy ¢
JIEKOMITIEHCUPOBAaHHBIM TeueHueM JIKMIL.

IInkoBasi CKOPOCTh CHCTOJIMYECKOrO IOTOKA 4Yepe3 KiamnaH JIErOYHOW apTepuu
(IICCIIUTA) y Bcex MHOJIOMBITHBIX TPYII TaK K€ OblIa HUXKE, YEM Y KOHTPOJIbHOU
IPYIIIbI )KUBOTHBIX, UMESl IOCTOBEPHBIC PA3IMYMS JUIIb Y YETBEPTOM U MSITOW TPyl
cobak. Tak, y cobak Bropoit rpynmsl IICCIUIA camxkanacek no 1,03+0,18 m/c (p>0,05),
otHocuTenbHO 1,14+0,12 M/C y KOHTPOJBHOM TPYIIIbI KUBOTHBIX, Y COOaK TpeThei
rpynmsl - 10 0,98+0,13 m/c (p>0,05), y xxuBoTHBIX 4eTBEPTOM rpynmbl - 10 0,74+0,07
M/c (p<0,05) u y cobak ¢ nekomnencupoBannoi JIKMII (msitas mogonsiTHAS Tpymmna) -

1o 0,55+0,08 m/c (p<0,001).
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B oTHomenun BpeMeHu nzoBosroMeTpuueckoro paccinadienus (IVRT) cnenyer
OTMETUTh CHUXKEHHE W 3TOr0 IOKa3aTelid y BCEX MOJAOMBITHBIX rpymm. Tak, eciau y
KoHTpoJibHOU rpymmbl cobak [VRT cocraBmsamo 68,1£6,8 mc, To y cobak BTOpoit
IPYIIBl OHO CHU3WIOCh A0 61,6£3,5 mc (p>0,05), y cobak TpeTbei Tpymnmbl - 10
48,3+£5,1 mc (p>0,05), y KMBOTHBIX YETBEPTOW M mATOW rpymnm - Ao 33,5+4,3 mc u
29,7+7,4 mc coorBercTBeHHO (p<0,01). IlokazaTenr BpeMEHH H30BOJIOMETPHUYCCKOIO
pacciabiieHuss MMeJ JIOCTOBEpHbIE DPA3IMuus y co0ak 4YeTBEPTOM W MATOM TpyIII,
OTHOCHUTEJILHO TPYHIbI KIUHUYECKH 3/IOPOBBIX KUBOTHBIX.

Tabnuua 4 - Pesynbrate! gormieporpaduu cepaia codak ciry>keOHbIX MTOPO/T

PedepenTtHs
IToxazaren
e 3HaueHus | KontponpHas | 2 rpymma, 3 rpynma, 4 rpynna, | 5 rpynna,
Hu, €.
’ (moJ. A. rpynna, n=11 n=6 n=6 n=3 n=5
maMeperis | g 016)

TICTAoll, 0,0850,08 | 0,81£0,11 | 0,640,0
Ia 0.7-1.7 1,44:011 | 1,36:0,07 e = "
HCMT/IC(H’ 0,3-0,9 0,5740,13 | 0,56£0,11 | 047£0,09 | 0,29+0,06 0’24;*0’0
HC;}Z[H’ 0,5-1,0 0,7940,7 | 0,66+0,17 | 0,59+0,16 | 0,44+0,08 0’39é*°’0
HCCIVIA, |5 5 1142012 | 1,0320.18 | 098+0,13 | %74=£0,07 | 0,55:£0,0

%
IVRT,mc |  40-80 68,1468 | 61,643,5 | 483ss,1 |SHSEEAIT| 29,774

[Mpumeuanue: *-p<0,05; **- p<0,01; ***- p<0,001 - ypoBeHb HOCTOBEPHOCTU NPH CPaBHEHUU C

cobakamu KoHTpoabHOH rpymiel; [ICTAOII - nukoBas ckopocTs TpaHcaopTaibHoro noroka; IICTKIT

- IIMKOBasg CKOPOCTb TpaHCTpuKynuuainbHoro mnoroka; IICTMII - nukoBas cKopocTh

TpancMuTpanbHoro noroka; [ICCIIJIA - nukoBasi CKOPOCTh CHUCTOJIMYECKOIO MOTOKA Yepe3 KiamaH
JIETOYHOU apTepuH.

CormacHo JaHHBIM, ITOJYYCHHBIM B PC3YJILTATC YJIbTPA3BYKOBOI'O MCCICAOBAHUSA

cepama cobak MOXKHO YTBEpXKJaTh, YTO JaHHBIM MeTod o00JagaeT BBICOKOU

YYBCTBUTCIIbHOCTBIO B JAUAarHOCTHKE 3a00JIeBaHUI CHCHI/Iq)I/I‘lHOCTB

cepara.
oTHOCUTENbHO JekoMmieHcupoBanHoM JIKMII cocrtaBnser 100%, xoMmneHcHpoBaHHAs

JIKMII Tak ke BBISBISCTCS C OOJIBIITON BEPOSTHOCTHIO - Mopsiaka 56,9%.
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2.3.3 Pe3yabTarhl 3JIeKTPOKAPANOTPAPUM CIyKeOHBIX CO0AK

B Xone CKpHMHMHIOBOIO YJIbTPa3ByKOBOI'O MCCIEAOBaHUA cepaua B M-pexume y
90 cobak u3 BTOpOH, TpeThel, YETBEPTOMN U MATON MOJONBITHBIX IpyI, U Y 30 cobak u3
KOHTPOJILHOM TPyNIbl ObLJIO OTMEUEHO M3MEHEHHE PUTMA CEpPJCUYHBIX COKpAICHHI
(pucyHku 24-26), 4TO MOCITYHJIO OCHOBAaHHUEM K MPOBEACHUIO JEKTPOKapaAUOrpapuu
y oOcnenyeMbix KUBOTHBIX. B Xxone mpoBenenust skcriepumenta 120 cobakam ObLIO

nposeneHo JKI'.

65C15EA AP97% MIO0.3TI5 0.2

Pucynok 24 - bpaguaputmus Ha COHOrpaMMme, M-pexxum.
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65C15EA AP

PucyHok 26 - I3meHeHne cepieyHoro putMa, M-pexum.
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VY Bcex cobak ¢ nekomneHcupoBanHoi JIKMII Obu1 0TMEUYEeH HE CUHYCOBBII pUTM
C PE3KUM YBEJIMYEHUEM HACTOTHI CEPACUYHBIX COKpanleHuH. Tak, Ha pUCYHKE 27 MOKHO
BUJIETh HE CHHYCOBBIM PUTM, YaCTOTa CEPACUHBIX COKpAaILlEeHN cocTaBisia 193 ynapa B
MUHYTY, B DJJIEKTPOKapAHOIpaMME INPUCYTCTBOBAIM DJIEMEHTBHI JKEIyIOYKOBON
AKCTPACUCTONINU (YETBIPE KEIyIOUYKOBBIX AKCTpacuctosbl moapsa). [logo6Ho ciyuato
Ha PUCYHKE 27, HA pPUCYHKE 28 TaK K€ MOXXHO OTMETHTh OTCYTCTBHUE CHUHYCOBOIO

putMa. [Tomumo 3toro, Ha pucyHke 28 oTMedeHa GUOPUIUISAIUS TIpeacepauil.

i 1T
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Pucynok 27 - OKI cobaku ¢ nekomrencupoBantoit JJKMIL.
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Pucynok 28 - OKI" cobaku ¢ nekomnencupoBannoi JJKMII.
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VY oxnoit cobaku u3 4 rpymisl (BocrounoeBponelickas oBuapka, Kooenb, 6 JieT) u
ofHOM cobaku u3 5 rpynmnbl (MocKOBcKas CTOpokeBast, KoOenb, 5 neT) Habmoaanach
aTpUOBEHTPUKYIsipHas Onokana (AB-061okana) Il crenenu, mposBistomascs B OTHOU
JUCKOOPAWHALIMN PACHpOCTPAHEHUsT HEPBHOTO HMMIyJbCa IO TOJIIE NpeAcepauil u

YKETYI0YKOB (PUCYHOK 29).
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Pucynok 29 - OKI' npusHaku aTpuoBeHTpUKYIsIpHON Os10kael [1I crenenu.

Y mectu cobak 3 rpynnel (Hemeukas oBuapka, koGenb, 8 IeT;
BOCTOYHOEBpOIIECKas OBYapKa, Cyka, 7 JIET; cyka, 4 roja; KoOemib, 6 JIeT; MOCKOBCKast
CTOpO’KEBas, CykKa, 6 JieT; cyka 8 jeT) u 2 cobak 4 rpynibl (HeMelKkas oBuapka, KoOenb,
8 J§eT; MOCKOBCKasi CTOpOXeBas, Cyka, 7 JIeT), HaXOASAIMXCA B CTaJuH
koMrieHcupoBanHoil JIKMII nHaGnroganocs coxpaHeHHWE CHHYCOBOTO pUTMA (PUCYHOK
30), HO HEpenKO C BKIIOUEHUSIMH JKEIYJOUYKOBBIX SKCTPACUCTOJMI M MOBBIINICHUEM

YaCTOThI CEPACUYHBIX COKpaHleHHﬁ.



LGN LN BN LI L

PHCYHOK 30 - JKCITYAOYKOBBIC OKCTPACCUCTOJINN.
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Pucynok 31 - OKI' npu3Haky HapyuieHUs: MPOBOAUMOCTH UMITYJIbCA MO 3aIHEM

CTCHKC JICBOI'O KCIIy104YKaA.
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VY 1péx cobak BTOpOH rpynmbl (BOCTOYHOEBPOIICHCKAsl OBUapKa, KOOesb, 6 JeT;
kobenp 4 rofa; HeMelKas OBYapka, Cyka, 6 JeT) u cemu colOak 3 Tpymnmbl
(BOCTOUHOEBpOIICICKasl OBUapKa, Cyka 9 JeT; cyka, 7 JeT; cyka 4 roja; kooeib 7 JeT;
HEMelIKasi OBUYapKa, Cyka, 8 JieT; KoOelb 5 JieT; MOCKOBCKasi CTOpOXkKeBast, KoOesb, 7 JIET)
Ha0I01aMach KapTHHA HApYIICHUS MPOBOJUMOCTH UMITYJIbCa IO 3aIHEH CTEHKE JIEBOTO
JKeIyIo4uKa, 9YTO MOATBEpKAaeTCs maTosiorudecku Hu3kum 3yomom Q Bo II, I u avF
oTBeJIeHUsX (pUcyHOK 31).

[IpoBenenue anmekTpokapauorpadun 12 cobakam CIy>keOHBIX TIOPOJI, BXOISIIINX
B KOHTPOJIBHYIO TPYNIy M JAEBATH coO0akaM BTOPOM TPYIIIbI MO3BOJWIO YCTAaHOBUTH
JBIXaTebHYI0 apUTMHUIO, B JIUTEPAType OIUCHIBAEMYI0 KaK BapUaHT HOPMBI IS
m10TosAHBIX )KUBOTHBIX (KoBanes, C. I1. u coaBt., 2020; SmmuH, A. B. u coast., 2019).
JlaHHOE SBJI€HUE HE UMEET OTPULATEILHOIO BO3/ICUCTBUS HA OPraHU3M KUBOTHBIX U HE
TpeOyeT TePaneBTUUECKOTO JICUEHUS.

Connblie nannbie no pesynbraram DKI' cobak mpeacrasiens B Tabnuie 5. Kak
BUJITHO W3 MPUBEAEHHON TAOJIMLIBI, Y KUBOTHBIX, UMEIOIINX CKpbITOoe TeueHue JJKMII
(BTOpas rpynmna) MOpoAOLKUTENbHOCTh MHTepBaia R-R cocraBmsna 6,01+0,19 wmc
(p<0,01), yTOo OBUIO JOCTOBEPHO MEHBIIE, YeM Yy COOaK KOHTPOJBHON TPYIIIBI
(6,7340,13). CHmkeHue TPOJOKATENLHOCTH HHTepBaia R-R y cobak Tpethel,
4eTBEPTON M MATON rpymnm uMeno goctoBepHbie (p<0,001) paznuuus mo cpaBHEHHUIO CO
3I0POBBIMU >KMBOTHBIMU. Tak, BenmnunHa wHTepBana R-R y cobak TpeTwhelt rpymibl
coctaBisia  5,13+0,33 Mc  (p<0,001), y cobGak ¢ cepbE3HBIMU HaAPYIICHUSIMU
reMOJIMHAaMHUKH, HO 0€3 SBHBIX KIWHUYECKUX TMPU3HAKOB 3a00JIeBaHUS cepla
(uerBépras rpynna) - 4,82+0,35 mc, a y cobak ¢ JAEKOMIEHCUPOBAHHBIM TEYEHUEM
JKMII (niaras rpynmna) - 4,17+0,41 mc (p<0,001).

[TpopomxurensHocTh KoMIuiekca QRS mocreneHHoO Bo3pactaiia y Bceex
JKUBOTHBIX Ha Pa3IMYHBIX CTaAusAX 3a0osieBaHus. Tak, €Cld y >KUBOTHBIX BTOPOM
MOAONBITHOW TPYNIBI BeIMunHA KoMIuiekca QRS He muMena 10CTOBEpHBIX pa3iuyuil Mo
CpPaBHEHHUIO C co0akaMH KOHTPOJIbHOW TpPYMIbl M COOTBETCTBEHHO COCTaBIIsIa
0,48+0,01 mc u 0,45+0,02 mc (p>0,05), To y cobak TpeTheill Tpymnmbl HMEIOCh

AJOCTOBCPHOC YBCIINYCHUC MMpOAOJIZKUTCIIbHOCTHU IIPOBCACHHUA HMITYJIbCa I10
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xKemynoukam, koropoe coctarisuio 0,53+0,02 mc (p<0,01). CoGaku 4eTBEPTOM TPYIIIIHI
UMEJId CKOPOCTh MPOBEJEHUS IEKTPUUYECKOTO0 MUMITYJIbCA MO0 MHUOKAPAY KEITYJOUYKOB
0,61+£0,06 mc (p<0,05), a cobaku c mexommneHcupoBanHou JIKMII (mstas rpynma)
HMMEJM JJOCTOBEPHOE YBEIUUYECHUE MPOIOJKUTEIBHOCTH KoMiuiekca QRS o 0,64+0,05
Mc (p<0,01).

[IponomxurensHocTh MHTEpBaNa ST Tak e Bo3pacTana y OOJIbHBIX JKUBOTHBIX, U
€CIIM PA3INUUs MEXAY MPOAOIKUTENbHOCThIO MHTepBaia ST y co0ak KOHTPOJbHOMU
Tpynnsl ¥ cobak BTOPOM rpymnmbl HE ObUTH JOCTOBEpHBI U cocTaisuin 0,14+0,02 mc u
0,18+0,01 mc (p>0,05) cOOTBETCTBEHHO, TO Yy COOaK TPETbEW TPYIILI HMEJIOCh
JIOCTOBEPHOE YBEIMYEHHUE MPOJOKUTEIBHOCTH 3TOro uHrepBana a0 0,22+0,03 mc
(p<0,05). ¥ cobak c Tsxénoi komnencupoBanHod [IKMII (uetBépras rpynmna) u codbak
¢ nexomrieHcupoBanHo JIKMII (msitast rpymma) oTME4alioch JOCTOBEPHO 3HAYMMOE
3aMeJIEHUE MOJHOTO MPOXO0XKIECHUS 3JIEKTPUYECKOr0 UMITYJIbCa MO TOJIIE MUOKApAa,
KOTOpO€ coOCTaBisio, cooTBercTBeHHO, 0,24+0,01 mc (p<0,001) m 0,28+0,01 mc
(p<0,001).

AmmnTyna 3yona R mo3Bosiuia BBISIBUTH JOCTOBEPHBIE M3MEHEHHUSI TOJIBKO Y
BTOPOW TPYMIbI KUBOTHBIX, IJIe aMIUiuTyna cocraBisuia 2,54+0,05 mMB (p<0,05). ¥V
co0aK Ipyrux TPyI JOCTOBEPHBIX U3MEHEHUMN BBISIBJICHO HE OBLIO, aMILUIUTYJa 3yOlia
R y cobak tpetweit rpynmsl coctaBmsuia 2,21+0,07 mB (p>0,05), y cobak uerBEéproit
rpynnel - 2,2940,13 MB (p>0,05), a y KUBOTHBIX MSATOW MOJOMBITHOW TPYMIBI -
2,2440,08 mB (p>0,05).

JlocToBepHOE CHIDKEHHE aMIUTUTYbI 3yOma T, Mo CpaBHEHHUIO C HCCIEAyEeMbIM
napaMeTpoM Yy KOHTPOJIBHOM TPyMIIbl )KUBOTHBIX, HAOJIIOAAIOCH TOJIBKO Yy cOOaK MATOM
rpynnel, rae oHa coctaBiasuia 0,35+0,02 mMB (p<0,01) y OONbHBIX >KMBOTHBIX M
0,45+0,03 MB y 3m0poBbix. CoOaku BTOpOHl Tpymnmbl UMENU aMImuTyny 3yoma T
pasnyto 0,43+0,01 MB (p>0,05), cobaku TpeTbeit mogonsITHOU rpynisl - 0,39+0,01 MB
(p>0,05), a y >KMBOTHBIX 4ETBEPTOM rpymibl aMruTyaa 3yona T cocrasmsna 0,37+0,03
MB (p>0,05). HecmoTpst Ha OTCYTCTBHE JOCTOBEPHBIX HW3MEHEHHI, MEXKIY HaHHBIMU

KOHTPOJILHOM TpyNIibl COOAK U U3MEPEHUSIMU aMILUIUTYAbl 3yOua T y BTOpoi, TpeTbel u
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napameTpa y BCeX MOJOMNBITHBIX COOAK.

Tabnuma 5 - Pe3ynbrath! a5ekTpokapanorpadun CayKeOHbIX cobaK

Pedepent
HBIC
SHAYCHIS KonTponsn 2 rpynna 3 rpymma 4 rpymnma 5 rpynna
IToxazarens (110 M. ast ;I;};léna, n=40 n=40 n=5 n=5s
Mapruny,
2014)
RRomc | 5-85 | 67320,13 | SOIEOI9% 1151320337 | 4.8220,35% 1 4,17£0,41
* *
QRS,mc | <05 | 045:0,02 | 04820,01 | #0027 1 g 610 06% | 0:040.05
* + %
ST, MC 0,1—0,2 0,14:&0,02 0’18:|:0’01 0’22i0’03* 0’24::2301 0328*2301
R, MB <25 2,33+0,08 | 2,54+0,05* | 2,21+0,07 2,2940,13 | 2,24+0,08
%
T, mB <0,5 0,45+0,03 | 0,43+0,01 | 0,39+0,01 | 0,37+0,03 0,3520,02

[Tpumeuanue: *-p<0,05;

*E. p<0,01; ***- p<0,001 - ypoBeHb JOCTOBEPHOCTH MPU CPABHEHUU C

co0aKkaMy KOHTPOJIbHOMN IPYTIIIHI.
2.3.4 Pe3yabTaThl TOHOMETPHH Yy CJIYKEOHBIX CO0AK

C nenpl0 YTOYHEHHMs] JUArHo3a MOJONBITHBIM COOaKaM BBITIOJHSIIN HU3MEPEHUE
apTepuaIbHOTO JaBjieHusl (pucyHok 32). ToHOoMeTpus MpoBOJUIACH BCEM coOakam, y
KOTOPBIX OBLIM BBISABICHBI KiIMHMYeckue mpusHaku JIKMII, moarBepkaéHHbBIC
axokapauorpaduei - 96 codbakam u 30 cobakaMm M3 KOHTPOJIBHOM rpymnmnbl. Pe3ynbrarsl
U3MEPEHUS apTEPUAIBHOTO JTABJICHUS TTPUBEJCHBI B TAOIHIIE 6.

Wcxons U3 mpuBeCHHBIX B TaONuIle 6 MaHHBIX MOXHO ClIeJIaTh BBIBOJ, YTO B
HayaJbHOW CcTaauM 3a00JIeBaHUS Yy JKUBOTHBIX

ITOBBIIIACTCA  CHUCTOJIMYCCKOC

apTepualibHOE€ JaBieHue. Tak, y JKMBOTHBIX BTOPOM TPYIIbl CHUCTOJIUYECKOE
apTepuaibHOE JaBjieHue coctaBisiio 153,2+18,1 mm.pT.cT (p>0,05), nuacroauyeckoe
JaBJICHHE OCTaBajioCh B Mpejenax pedepeHTHbIX 3HaueHWM u coctaBisio 71,5+7,7
MMm.pT.cT (p>0,05), a mynbcoBoe JaBieHWE NOBbINIAIOCH 10 82,2+10,0 Mwm.pT.cT
(p>0,05). OnHako, MO Mepe UCTOIIECHUS KOMIICHCATOPHBIX MEXaHU3MOB MPOUCXOIUIIO
MaJIcHUe COKPATUTENHLHON CIOCOOHOCTM MHOKapJa M, Kak CJEJACTBUE CHIKAIOCHh

CUCTOJIMYECKOE apTepuajbHOE JaBjieHHe. Y co0aKk TpeTbed TpyNIbl CHUCTOIMYECKOE
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JIaBJICHHE BO3BPAIIAIOCh B IPpaHUIlbI peepEeHTHBIX 3HaUeHUH 1 coctaBisuio 121,1+10,3
MM.pT.cT. (p>0,05), omgHaKO y OTUX >KUBOTHBIX BO3pacTalO JUACTOJIUYECKOE
apTepuaibHOE [ABJIECHUE M CHIXKAJIOCHh IYJIbCOBOE JABJIEHUE, KOTOPOE COCTAaBIISIO
40,8+3,2 Mmm.pT.cT. (p<0,05), uTO OBUIO JOCTOBEPHO HIKE, YEM y COOAK KOHTPOJIBHOU
rpynnbsl. JlanbHeinee CHUKEHHE CHCTOJIMYECKOTO AABIICHUS y co0ak 4eTBEPTON H
ISTOM TPYII MPUBOIUIO K (POPMUPOBAHUIO 3aCTOSI KPOBU B OOJIBIIIOM U MAJIOM Kpyrax
KpOBOOOpAIIEHUH, 4YTO BEJIO K TMOBBIIMICHUIO JUACTOJUYECKOTO AapTEpPUaIBLHOTO
JABJICHUS, W, XOTA HW3MEHEHWE 3HAUYECHHH JHACTOJIMYECKOrO AAaBJICHUS HE SBIILIUCH
JIOCTOBEPHO 3HAYMMBIMHU U COCTAaBJISIM COOTBETCTBEHHO 81,4+6,2 mm.pt.cT (p>0,05) u
84,8+5,7 mm.pt.cT (p>0,05), oTIHMYMEe MyJIHCOBOTO apTEPHATBHOTO JABJICHUSA Yy COOaK
yeTBEPTOM rpynnbl coctaBisuio 32,4+1,8 mm.pt.cT. (p<0,01), 9TO OBUIO TOCTOBEPHO
HUKE, YeM Yy JKMBOTHBIX KOHTPOJIbHOW Tpynmbl. Y cobak mstoi rpynmsl [TAJ] 6su10

JIOCTOBEPHO HUKE MO CPAaBHEHHUIO CO 3JO0POBBIMHU KMBOTHbIMH - 21,3+0,6 MM.pT.CT.

(p<0,001).

Pucynoxk 32 - 3Mepenue apTeprualibHOTO JaBJICHUS IPU TOMOIIU

BETEPUHAPHOTO TOHOMETpA «Pettrusty.



Tabnuma 6 - Pe3ynbraThl TOHOMETpUU COOaK ¢ paznuuHou TsokecThio JIKMII,
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MM.PT.CT.
Toxas Pedepentabie KOHTpOJIBfIaSI 2 rp_ynna, 3 4 rpynma, | 5 rpymma,
3HaueHus (mo | rpymmna, n=30 n=48 rpynmna, . 7
aTenb n=5 n=8
B. Egner) n=35
121,1+1
CAI 120-145 135,4+16,3 | 153,2+18,1 0.3 113,8+8,0 | 106,1+6,3
JHALL 65-80 71,5+7,7 71,0£8,1 | 80,3+7,1 | 81,4+6,2 84,8+5,7
+ +1,8*
AL 45-65 63,948,6 82,2+10,0 40’8* 3,2 32’4*1’8 21,340,6***

[Ipumeuanue: *-p<0,05; **- p<0,01; ***- p<0,001 - ypoBeHb TOCTOBEPHOCTH 10 CPABHEHHUIO C
cobakamu KoHTponbHOUW Tpymmbl; CAJ] - cucronmyeckoe aprepuanbHoe paBneHue; JHAJ[ -

JMACcTOJIMYECKOe apTepuanbHoe nasienue; [1A /] - mynbcoBoe apTepuanibHOE 1aBJICHUE.
2.3.5 Pe3yabTaThbl peHTreHOrpaguu rpyiHOM KJIeTKH y c00aK

JIJist OlleHKH pa3MepoB CepJilla U COCTOSHUA JErOYHOW TKaHM ObUIa MPOBEACHA
penTreHorpadus TpyAHONW KIETKH. PEHTreHOIOTHYecKoe MCCIeA0BaHue cepAama ObLIo
BEITIOJTHEHO 40 cobakam. Y Bcex coOak, HAXOMAIINXCS B JEKOMIICHCUPOBAHHOMW CTaIH
JKMII (mstas momombITHas Tpynmna, n=5) HaOMI0IaI0Ch CHIBHOE YBEIWYEHUE
cepaeyHoro cuiysta (pucyHku 33-36), mopcaibHOE CMEIICHHE Tpaxew (pucyHku 35,
36) ¥ UHTEPCTULIUATILHBIN OTEK JIETKUX PA3IMYHOM CTENEHU TKeCTU (pucyHku 36-38).
HNHorpa, B ciaydasiX CHUIBHOTIO KapJIMOTE€HHOTO OTEKA HE MPEACTABIISLIOCh BO3MOKHBIM

Pa3IMYUTh CEPJCYHBIN CHITYIT Ha (pOHE MOPAKEHHBIX JoJel NErkuX (pucynku 37, 38).

Pucynok 33 - Kapauomeranusi, ripaBast JiarepajibHasi IPOEKIHUS.
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Pucynok 35 - Kapnuomeranus, cMeleHUE Tpaxeu 10pcaibHO, MpaBast

JaTepabHas MPOEKIU.
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Pucynok 36 - UHTepcTULIMANBHBIN OTEK JETKUX, KapAUOMET AN, IpaBas

JaTrcpalibHas IPOCKIMA.

Pucynok 37 - IHTepcTULIMAIIBHBIN OTEK JIETKUX, OTCYTCTBUE YETKNUX TPAHULL

CEPJICYHOTO CHITYdTa, BEHTPO-AOpCAIbHAS TPOSKIIUA.



82

Pucynoxk 38 - OTcyTcTBHE YETKUX TPAHUI] CEPIACTHOTO CHITYy3Ta 110 IPUIHHE
WHTEPCTHIIMAITBHOTO OTEKA JIETKUX, TTpaBast JaTepaibHas TO3HIIHSL.

VY 1ex cobak, y kotopbix TedeHue JIKMII mpoxoausno B cTaauio KOMIIEHCAIIUN
Yaie BCero HaOII0AaNoCh H30JMPOBAHHOE YBEITUYCHHUE PAa3MEPOB JIEBOTO JKEITyI0YKa.
Tak, cobaku BTOpPOW TPYIIBI HE WMMEIH JIOCTOBEPHO 3HAYMMBIX OTIWYUN B
UCCJIEMyEMBIX MOKa3aTeNsIX, OTHOCUTEIBHO KOHTPOJIBHOU TpyIIibl cobak. TopakanbHbIN
MHJIEKC Y co0aKk KOHTpOJIbHOM rpynnsl Obu1 paBeH 0,37+0,05, B To Bpems Kak y co0ak
Bropori Tpymnmsl 0,41+0,14 (p>0,05), cooTHomienue kodddunnenta bbrokeHeHa ™o
HIUpPUHE y 370pOBBIX coOak coctaBmsn 4,78+0,39 a y cobak ¢ CyOKIMHUYECKUM
teueHuem - 4,83+0,41 (p>0,05), xoadduiuent brrokenena mo jiuuHe 3,76+0,18 y
3nopoBbix U 4,01+0,28 (p>0,05) y cobak BTOPOii TPpyIIIIHI.

Cobaku, BXOAMBIIME B TPEThIO TPYIIy, UMEIH TEHACHLMIO K YBEIUYECHUIO
pa3MepoB CHJIydTa CepAllda, O YeM CBHJETEIbCTBYIOT YBEJIWYEHHS: TOPAKAIBHOIO
unaekca 10 0,47+0,07 (p>0,05), koapdpunuenta brrokeHneHa no mupune -a0 5,89 +0,31

(p<0,05) u yBenuuenue koddunuenta berokeHena no aune - 10 4,36+0,10 (p<0,01).
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Uro Kkacaercst KUBOTHBIX YETBEPTON TPYyMIbI, TO OBLJIO OTMEYEHO JOCTOBEPHOE
yBeIMUEHUE TopakaibHOro wuHaekca npo0 0,74+0,09 (p<0,01), m pocroBepHbIe
yBenuueHus: kodpduimenta berokeHena B mupuny u pmny - 6,71+£0,25 (p<0,001) u
5,17£0,26 (p<0,001) cOOTBETCTBEHHO.

Cepneunblii clTydT y cobak ¢ aexommneHcupoBanHoi JIKMII 3aanmai 60b1ryto
4YacTh IPYJHOM MOJIOCTH, YTO TaK K€ MOJTBEPKIAIOCH YBEIMYECHUEM TOPaKaJIbHOTO
uHaekca g0 0,79+0,04 (p<0,001), npeBsimeHueM ko3ddunreHta bplokeHeHa Mo
mupuHe u JuHe 10 7,28+0,24 (p<0,001) u 5,51+0,31 (p<0,001), cOOTBETCTBEHHO, 3TH
JTAHHBIE JOCTOBEPHO TMPEBBIMIATN TOKAa3aTeIN KIMHUYECKH 3JI0POBBIX KHUBOTHBIX
(Tabmuna 7).

Tabnuua 7 - Pe3ynbTrarel peHTT€HOJIOTHYECKOTO UCCIEI0BAHUS TPYIHON KIIETKU

cobax
Pedepentast | Kontpon
€ 3HaYeHUs bHas 2 rpynna, 3 rpymma, 4 rpynna, 5 rpymma,
Hoxasarem (mo U. A. rpyIma, n=7 n=10 n=3 n=5
Hukynuny) n=15
7| ++ 4+ ++
TopakaybHbBIN 03-0.5 0,37++0, 0,41+0,14 0.47+0,07 0,74+£0,09 | 0,79++0,04
WHJIEKC 05 *k Hedkok
Koaddumment
BbIoKeHCHA, <53 4,72?:0, 4,83+0,41 5,89ﬂ:;tO,31 6,71;20,25 7,28jik0,24
HMIMPHHA
Kosduument <42 3,76:4+0, 4,36++0,10 | 5,174+0,26 | 5,514+0,31
brrokenena, 18 4,01+0,28 % ok ok
JUTMHHA

[Mpumeuanue: *-p<0,05; **- p<0,01; ***- p<0,001 - ypoBeHb JOCTOBEPHOCTH 11O CPABHEHHUIO C

co0aKaMy KOHTPOJIbHOU IPYTIIbI;

[TomuMo uccaenyeMbIX mokazarenedl y co0ak 4eTBEPTOM W MATOW TPYII, MpHU
BU3YyaJIbHOM OCMOTpPE PEHTITEHOIPAMM BCTPEUYAJIUCh Clly4aud AWIaTaluud JEBOIO
npeacepaus, 0 4€M MOXKHO CYIWTh B CBSI3U C JIOPCAJbHBIM IIOJIOKEHHEM TpaXen
(pucynku 35, 36). YV 16% xuBOTHBIX (UeThIpe cobaku) HAOIIOAJCS KapIuOTCHHBIN
MHTEPCTULHAIBHBIA  OTEK JIETKUX, O YEM MOXKHO CYIUTh [0 W3MEHEHHIO

PEHTTEHOJIOTUYECKON KOHTPACTHOCTU JIETKMX B MPUKOPHEBOM oOjactu (pucyHkH 36-

38).
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2.3.6 Pe3yabTaThl 0OHOXMMHUYECKOT0 MCCJIEI0OBAHNS KPOBH Y CO0aK

[Touck 6rnomMapkepoB, 00J1a1at0IINX BEICOKON 4YBCTBUTEIBHOCTBIO K TIOPAXKEHUIO
TKaHEW cepama sABJSIETCs BaXXHOW 3aJaded B COBPEMEHHOM BETEPUHAPHOU
KapAHOJOTHH. B 3TOi CBA3M >KMBOTHBIM, HAXOMAAIIUMCS B 3KCHEPUMEHTE, OBLIO
MIPOBEJICHO OMOXUMHYECKOE UCCIIeIOBaHUE KPOBH (Tabimia 8).

W3 tabnumpl 8§ BUAHO, YTO aKTHBHOCTH acmapraramuHoTpaHcdepassl (ACT) y
YKUBOTHBIX BTOPOMU rpyIiibl coctapisiia 61,3+3,6 ME/a (p<0,01), 4To OBLIO TOCTOBEPHO
BbIILIE, YEM Yy KOHTPOJIbHOM TpYIIbl JKUBOTHBIX, Y KOTOpbIX akTUBHOCTH ACT B
CBIBOPOTKE KpoBu Ob1a 43,1+4,9 ME/n. Onnako, y cobak TpeTbel rpynibl akTHBHOCTD
ACT B ceiBopoTke KpoBu cocTaBiasuia 58,1£59 ME/n (p>0,05), yto He wumeno
JIOCTOBEPHBIX OTJIWYHMA, MO CPABHEHHIO C >KMBOTHBIMH KOHTPOJBHOW TPYIIIHI.
AxtuBHocte ACT y cobak 4erBépToil rpymnmnbl ObUla JTOCTOBEPHO BBIIIE, YEM Yy
3M0pOBBIX cobak U cocraBmsua  121,8+37,5 ME/n  (p<0,05). Cobaku c
nekomneHcupoBanHo JIKMII umenu aktuBHocts ACT 113,5+21,1 ME/n (p<0,01),
YTO JIOCTOBEPHO MPEBBIIIANO MTOKA3aTeNN CO0aK, BXOIAIINX B KOHTPOJIbHYIO TPYIIILY.

AkTuUBHOCTH JNakraraeruaporenassl (JIII') Tak xe umena OoJsiee BBICOKHE,
3Ha4YeHHUs] Yy OOJBHBIX COOAK MO CPaBHEHHUIO C KIMHUYECKU 3OPOBBIMU KUBOTHBIMHU.
Hampumep, y cobak KOHTpoJIbHOM rpyminbl akTuBHOCTE JIAT™ Ob1a 296,9+23,1 ME/n, a
y KUBOTHBIX BTOpoHM rpymmbl - 313,4+419,0 ME/n (p>0,05). AKTUBHOCTH JaHHOTO
(depMeHTa B CHIBOPOTKE KPOBH Y >KMBOTHBIX TPETbEW I'pyMIbl ObLI TOCTOBEPHO BBILIE,
4YeM y 3JI0POBBIX co0ak, U Haxoawicsa Ha otmeTke 385,3+24,2 ME/n (p<0,05). ¥ cobak
yeTBépTor rpynmnsl JIJAI' Bo3pacrana no 411,0+31,7 ME/n (p<0,01), a y cobak naroi
rpymisl - 10 471,7+44,8 ME/n (p<0,01).

Yro kacaercst kpeatuHpocdartkunaszsl ppakuuu MB (KOK-MB), To ona umena
BBICOKYIO aKTUBHOCTh y co0ak, 6ompHbIX JJKMII. Tak, pasnuuus B aktuBHOCTH KDK-
MB Mexay cobakamu KOHTPOJIBHOW IPpyNIbl U cO0aKaMu ¢ CyOKIMHUYECKUM TEUEHHUEM
(BTOpass rpynmna) ObUIM JOCTOBEPHBI, a YPOBEHb AKTUBHOCTH JAHHOTO (epMeHTa
COCTaBJIsT cOOTBeTCTBEeHHO 98,54+38,7 ME/n u 222,7£29,5 ME/n (p<0,05), y cobak co

cpenueii crenenbto Tskectu JJKMIT (Tpetbst rpynna) aktuBHocTh KOK-MB cocraBuina
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267,1£33,1 ME/n (p<0,01). 3Haummoe mNpEBBIINICHUE JAHHOTO IapaMeTpa ObLIOo
YCTaHOBJICHO U y COOaK 4eTBEPTON M MATOM MOJOMBITHBIX Tpym, rae ypoBeHb KDOK-
MB Bospactan mo 312,6+£18,4 ME/n (p<0,001) u 323,7£27,9 ME/n (p<0,001)
COOTBETCTBEHHO.

[TokazaTenn TpomonuHa | u HaTpuitypermyeckoro mo3srooro mnentuga (NT-
proBNP) B emé Gosnee 3aMeTHOM CTENEHW MEHSUIM CBOM KOJIMYECTBEHHbIC 3HAUCHUS B
kpoBu OoibHBIX JIKMII cobak. O6a stux Oenka MMeIM JOCTOBEPHOE MPEBBILICHUE
pedEpEeHTHBIX TPAHUI] U BBICOKYIO CTENEHb MOBTOPSIEMOCTH Yy JKMBOTHBIX Ja)Ke Ha
HAYaJIbHBIX CTAUAX IWJIATAMOHHOW KapJauomuonatuu. Takum oOpa3oM, eciu y
YKUBOTHBIX KOHTPOJIbHOW Irpymmnbl ypoBeHb TpornoHuHa I cocrasisut 0,009+0,002 Hr/mu,
a ypoBeHb NT-proBNP 213,6+22.5 nr/min, To y cobak BTOpPOW IpyMIbl COACPKAHUE B
KPOBH 3THX O€JIKOB HAMHOTO MPEBBIIIAIN COOTBETCTBYIOIINE ITOKA3aTEIN U COCTaBIISUIN
0,03540,003 ur/ma (p<0,001) u 467,8+25,4 nr/mn (p<0,001), y cobak TpeTbeid Tpynimsbl
ypoBenb TporonuHa I 6eu1 0,041+0,004 ur/mn (p<0,001), a ypoBenr NT-proBNP -
831,7+94,5 nr/mn (p<0,001), y ’KUBOTHBIX YETBEPTOM I'PYIIIIBI AKTUBHOCTH TPOMOHHUHA |

0,084+0,002 ur/ma (p<0,001), a ypoBenb NT-proBNP - 1354,1+250,5 nr/mn
(p<0,001), a y cobak c nexomrencupoBanHoit JIKMII (msitas mojgonbiTHAsA Tpymma)
comepkanre  TporonnHa | pmocturano  0,156+0,021 wr/mn (p<0,001), a
HaTpuitypeTudeckoro nentuia - 4381,7+281,1 nr/miu (p<0,001).

Takum 00pazom, aHaINU3 MPEICTAaBICHHBIX OMOXMMHUYECKUX MOKa3aTesled KpOBU
co0aK, HaXOJSUIMXCS B OMBITE, MOKa3aJl IOCTOBEPHbIE yBenudeHus: akTuBHOCTH AJIT,
JIAI', KOK-MB, tpononuna I u NT-proBNP. Cneagyer oTMeTuTh, YTO U3MEHEHUS
yYKa3aHHBIX MOKa3aTejledl HOCWUIM 3HA4YUTENIbHO O00Jie€ BBIPAKEHHBIA XapakTep Yy

YKUBOTHBIX ¢ AekoMrieHcupoBanHoi JIKMII (msitas rpynmna).

Tabnuma 8 - Pe3ynbTaThl OMOXUMHUECKOTO aHaIM3a KPOBU COOaK

[Tokazaten | Pedepentnn | KontponpHas | 2 rpymma, 3 rpynmna, | 4 rpymnmna, S rpynna,
U, ef. € 3HaueHus | rpynna, n=20 n=48 n=35 n=5 n=8
U3MEpeHUs
ACT, ME/n 20-55 43,1449 61,3£3,6** | 58,1+5,9 | 121,8+£37,5 | 113,5+21,1
* kK
JIAL, ME/n 46-350 296,9+23,1 | 313,4£19,0 | 385,3£24, | 411,0+£31,7 | 471,7+44,8
2* koK &k
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K®K-MB, 40-254 98,5+38,7 222,7429,5 | 267,1£33, | 312,6+18,4 | 323,7+27,9
ME/H % 1** skskok skokok
Tpononux 0-0,020 0,009+0,002 | 0,035+0,00 | 0,041+0,0 | 0,084+0,00 | 0,156+0,02
L, ar/mn Jkx 047 %% sk IELL
NT- 20-300 213,6£22,5 | 467,8£25,4 | 831,7+94, | 1354,1+£250 | 4381,7+281
pI‘OBNP, deskeck Sk sk 5k 1
T/ MUT

[Mpumeuanue: *-p<0,05; **- p<0,01; ***- p<0,001 - ypoBeHH JOCTOBEPHOCTH 110 CPABHEHHIO C

co0aKaMy KOHTPOJIbHON I'PYIIIIbI;

2.3.7 Pe3yJIbTaThI THCTOJIOTHYECKOI0 UCCJIeOBAHUSA CePAla CO0aK CayKeOHbIX

MOPO/ NPHU AUJIATAIUOHHON KAPAMOMHONIATUH

JIJ1sl OLIEHKW M3MEHEHHM, MPOUCXOASAIINX B CTPYKType cepaua y 6onbHbix JJTKMII
cobak, ObUIO MPOBEAECHO TUCTOJOTMYECKOE HCCIEJOBAHUE Cepala Yy JABYX cobak
YeTBEPTOU IPYIIIbI (BOCTOYHOEBPOIEHCKas OBUapKa, KoOelb, 8 JIeT; HeMelKasi OBUapKa,
CyKa, 9 5er) u Tpéx cobak MATOM rpymmsl (BOCTOYHOEBpOIEHCKas oBUapKa, KoOemb, 7
JIET; MOCKOBCKasi CTOpOXeBasi, KoOelnb, 6 JIeT; pu3eHIIHAyLep, CyKa, 9 JeT), yMeplux
BCJIEACTBUE 3a00JIEBaHMUS.

VY OompHbix JIKMII cobak crenka mpaBoro mpeacepausi Obuia oOpa3oBaHa
BHYTpPEHHEW 00070YKOi (PHIOKapH), cpeaHed (MHUOKapa) U HapyKHOM (dmuKapnm).
OHAoKapZ cCPOPMUPOBAH DPHIXJION COECAMHUTEIBHOW TKAHBIO, MOKPBIT OJHUM CJIOEM
YIUIOIIEHHBIX 3HJOTEINAIBHBIX KJIETOK (pUcyHOK 39). Snpa sHAOTEeNHaIbHBIX KIETOK
MPEUMYILECTBEHHO OBAJIbHOM U YIUIMHEHHOW (popMbl. ToJIIMHA SHIOKApAa B JAHHOM
oTAene BapbupoBasia B npeaenax 90-160 mxm u coctaBuia B cpeaneM 114,3+£15,6 Mkm.
Muoxkapn

npeacepausi  00pa3oBaH  OTHOCUTENBHO  PBIXJIO  PACHOJIOKEHHBIMU

COKpaTUTENIbHbBIMU  (paOo4yuMH) KapAHMOMHOLUUTAMHU, (HOPMUPYIOIIMMHU JJIMHHbBIE
pa3HOHaIpaBjeHHbIe TsKU. OTMedancss W3BWIMCTBIA XOJ MBIIIEYHBIX BOJIOKOH M
IIMPOKHE TPOMEXKYTKH MeEXAy HUMHU. ToNMHAa MHUOKapAa B JaHHOM OTHAENe
BapbupoBasia B npenenax 2300-3200 mxM u coctaBwia B cpennem 272374250 MkM.
CoxpatutenbHble KapAHMOMHUOLUTHI B TAHHOM OTAENIe YIJIMHEHHON (OPMBI, TOJIIMHA
KJICTOK BapbupoBaiia B ipeaenax 11-14 mxm u coctaBuna B cpennem 13,2+1,1 mxm.
[Inomans KIETOK Ha MOMEPEYHOM Cpe3e UMena B cpemneM 253,7+26,2 mxm?’. B
LEeJIOM, KApJUOMHOLIMTHL B  JaHHOM

OTIEeNe

cepilla  XapaKTePH30BaJIKChH
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HEOJHOPOJIHOCTBIO ~ CTpPOEHUA: B  MeHee Au(EepeHIUPOBAaHHBIX B  IJIaHE
COKPATUTEIbHOW aKTUBHOCTH KJIETKAX OMNPEICIUINCh MEPUHYKIICAPHBIE MPOCBETICHUS
U CEKPETOpPHBIC TPaHyNbl. SApa KIETOK OBAJIbHOW, HEMHOTO YIJIWHEHHOW (OpPMHEI,
HOPMOXPOMHBIE, C PAaBHOMEPHBIM PACTIPEICICHUEM MEJKOTIbI0YaTOro XpomatuHa. B
YaCTH KJIETOK SJpa BBITSHYTHIC, YIUIOMIEHHONW (OPMBI, YMEPEHHO THIIEPXPOMHBIC.
Cpennue 3HavyeHuUs s OONBIIOro auaMmeTpa sjapa coctaBuiau 11,6£1,1 Mxwm, mis
masoro 5,5+0,9 mMkm. CpenHsas miomanae sA€p COKPATUTEIbHBIX KapAUOMHUOLMTOB
BappHpoBana B mpepenax 60-90 mxm®> um cocraBuna B cpemeM 72,2489 mxm?. Ilpu
OKpacKe TpHUXpOMOM MO MacCcoHy MeXy MBIIICYHbIMH DJEMEHTAMU MHUOKap/a
BBISIBISIUCH TPOCIOWKH PBIXJION MAJIOKJIETOYHON HEO(DOPMIIEHHOW COEIMHHUTEIBbHON
TKaHH Pa3HOM TOJIIWHBI, COJICPKAIIEH KPOBEHOCHBIE COCYAbl KANWJUIAPHOIO THIMA U
eMHUYHbIE HeOoblue rpynmnbl aaunouutoB (pucyHok 40). Ilo mepudepun ToHKHE
TSOKM ~ KOJUIAr€HOBBIX ~ BOJIOKOH — MEPEXOAWIM B PBIXJIYIO  HEO(DOPMIIEHHYIO
COCAVMHUTEIBHYIO TKaHb 3MUKapAa, COJAEPKAIIYH) CKOIUIEHUs aJUIOLMTOB, KPYIIHBIE
KPOBEHOCHBIE COCYJIbBl M HEPBHBIC CTBOJIbL. TOJIIMHA SMUKAPAA B JAaHHOM OTJIEIE

BapbupoBaia B npenaenax 200-1100 mxm u coctaBuina B cpeaneM 628,7+304 MkM.

Pucynok 39 - IlpaBoe mpeacepauie, CKaHUPOBAHHBIE T'MCTOJIOTMUECKUE CPE3bI,
OKpallIeHHbIE TeMATOKCHJIMHOM U 303UHOM (A) yB. x40 u Tpuxpomom no Maccony (b)

yB. x40: M — muokapn; DH — suuokapa; DI — smukapa. PaciivpeHHBIEKPOBEHOCHBIE COCY/IbI

OTMCYCHEI CTPCJIKAMU.



A

Pucynok 40 - IlpaBoe mnpencepaue, muokapa. IIpomonbHbiii cpe3. Oxpacka
reMaTOKCUJIMHOM U 303UHOM, YB. X400 (A), okpacka TpuxpomoM no Maccony, yB. x400
(b).

Crenka mpaBoro >keiyJqodka Oblla oOpa3oBaHa SHIIOKAPJIOM, MHOKapAOM U
sanukapaoM (pucyHok 41). Dunokapa copMupOBaH PHIXJIONH COSTUHUTEIHHOM TKAHbIO,
MOKPBIT OJHUM CJIOEM YIUIOIIEHHBIX JHJIOTEIHUAIBHBIX KJIETOK THUIUYHOTO CTPOCHHUSI.
TonmuHa »HAOKapAa B JaHHOM OTAejle BapbupoBaia B mpenenax 110-130 Mxm u
cocraBuna B cpeaHem 115,1£12,4 mxm. B Tomuie sHaokapaa BBISBISUIMCH TOHKHE
HEPBHBIC CTBOJIBI U KPOBEHOCHBIE COCYJIbI pazinuHoro kaiubpa. Cy03HI0KapaAHaIbHO
ONPENCISUINCh CTPYKTYpPbl HOXKH TMydka ['Hca, comepiKallero pbhIXJjible CKOTUICHUS
kietok [lypkuHbe, pacroyiaraBIIuXCsi B COCTABE€ BOJIOKOH TpymnmamMu 1o 3-5 KIETOK,
OKPY>KEHHBIMU PBIXJIOW COCIWHHUTENBHOM W KXUPOBOM TKaHbl. Kitetkm Ilypkunbe
XapaKTEePU30BAIUCh  OOJBIIMMH  pa3MepaMH, OHHM  HMEIU  HENPaBUJILHYIO,
MOJIMTOHAIBHYI0  (pOopMy, OJHO, peXKe JBa IEHTPAJbHO U  OAKCIEHTPUYHO
PaCIOJIOKEHHBIX KPYIMHBIX sIIpa OBATBHOW W OKPYIIIONH (hOPMBI, IPEUMYIIIECTBEHHO TIO
nepudepun KIETOK JTOKaIN30BaIoCh HEOObIOe KoJndecTBO Muohudpmui. [lnomans
BOJIOKOH [lypkuHBE M OTAENBHBIX KIETOK Ha MOIMEPEYHbIX Cpe3ax BapbHpOBaja B
npenenax 7000-14000 mxm? (B cpemnem 10807,4+£1797,3 mxm?) u 1200-1900 mxm? (B
cpennem 1404,2+185,7 Mxm?) cootBercTBeHHO. CpemHmii IuaMeTp sapa KIETOK
[lypkuHbe B 1aHHOM oTaesie coctaBuia 5,6+0,8 MkM, momans saep — 25,7+1,9 MKM?.

Muokaps mpaBoro jKeiyaodka 0Opa3oBaH IUIOTHO NPWICKAIIUMH JPYyr K JAPYTy
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COKpAaTUTENIbHBIMU (paboyuMu) KapJIUOMUOLIMTaMH, (POPMUPYIOIIUMU JTUHHBIE TSKU.
TonmuHa MHOKapaa Ha pa3HbIX ydacTkax BapeupoBaia ot 3500 mo 4500 mxMm u
coctaBwia B cpenHeM 4122,6+563,2 mxm. CokpaTuTeabHble KApAHOMUOLUTHI B JAHHOM
otnesne ObUM YJIIMHEHHOUW (OpMBI, TOJIIIMHA KIETOK BapbUpoBaia B mpezaenax 18-20
MKM M cocTaBwia B cpeaneM 19,1+1,1 mkwm. Ilnomaas KJIeTOK Ha MOMEPEYHOM Cpe3e
coctaBisiia B cpeaHem 345,3+31,6 MKM?. B 1mToruiazmMe OGoJbINEH  Y4acTH
KapJIMOMHOIIUTOB OINPEACIISIIMCh 3JIEMEHThI COKPaTUTENBHOIO amnmnapara. Sapa KieTok
OBAJIbHOW, HEMHOTO VyIJWHEHHOW (OpPMBI, HOPMOXPOMHBIE, C PaBHOMEPHBIM
pacrpesieiecHueM MEJKOIJIBIOYaToro XpoMaTuHa. B 4acTu KJIETOK sifjpa BBITSHYTHIE,
VIUIOIIEHHOW (hOpPMBI, YMEPEHHO THUNEpXpoMHble. CpeaHue 3HayeHUs AJisi OOJIBIIOTrO
nuametpa sapa cocraBuwin 11,3+0,9 mxwm, nima manoro 5,8+0,6 mxm. Cpeansia mionansb
SAIEp COKPATUTENbHBIX KapAMOMHOLMTOB BapbupoBala B Impenenax 69-77 MKM® u
cocraBuia B cpeaneM 73,1+7.8 Mm% Ilpu okpacke TPUXpOMOM IO MaccoHy MexXmy
MBIIIEYHBIMU 3JIEMEHTAMH MHUOKApJa IMOMEPEYHON MBIIIbl BBISBISUINCH TOHKHUE
IPOCIONKM PBIXJION MAaJOKJIETOYHOM HEO(OPMIICHHOM COEIMHHUTEIIbHOM TKaHH,
coJieprKallled KPOBEHOCHBIE COCY/bl KalWUIIPHOTO TUIMA W EIUHUYHBIE HEOOJBIINE
rpynnel  aaunonuToB (pucyHok 41). [lo mepudepun TOHKHE TSHKM KOJIJIAT€HOBBIX
BOJIOKOH MEPEXOJUIN B PHIXJIYI0 HEO(DOPMIIEHHYIO COEAMHUTENIbHYIO TKaHb IUKApAA,
COJIEpIKaIllyI0 CKOIUIEHUS aAUIOIMTOB, KPYIHbIE KPOBEHOCHBIE COCYAbl U HEPBHBIC
cTBOJIBL. ToJIIMHA 3MMKapJa B JaHHOM OTJiesie BapbupoBaiia B npeaenax 500-900 mxm

Y COCTaBWJIa B cpeaHeM 728,7+85,3 MkMm.
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Pucynok 41 - IlpaBbiil KemyaoueK, CKAHUPOBAHHBIE THUCTOJIOTMYECKHUE CPE3HI,
OKpAIlleHHbIE TeMAaTOKCUJIMHOM U 303UHOM (A) yB. x40 u Tpuxpomom 1o Maccony (b)
yB. Xx40: M — muokapx; H — supokapx; 11 — snukap.

Crenka JieBoro rmpejacepausi Oblia oOpa3oBaHa YHJIOKAPJOM, MHUOKAPJOM U
AMUKapAoM (PUCYHOK 42). DHIoKap] chOpMUPOBAH PHIXJIION COCTUHUTEILHON TKAHBIO
C KOMITAKTHO CKOMIIOHOBAHHBIMHU KOJUIAT€HOBBIMM M 3JIACTUUECKMMH BOJIOKHAMH,
MOKPBIT OJJHUM CJIOEM YIUIOIIEHHBIX SHAOTEIHAIBHBIX KIETOK TUIIMYHOTO CTpOoeHus. B
TOJIIE SHJOKAap/la TaKXe BBISIBISUIUCH Pa3pO3HEHHBIE MEJIKHE MYYKH aTUIHWYHBIX
KApJMOMHOLIUTOB TMPOBOJASAIIEH CHUCTEMBI cepaua. ToylMHAa SHAOKapAa B JIaHHOM
ornene ObuTa CYIIECTBEHHO BBINIE, YeM B TMPAaBOM IMpeACep/vd, BapbUpOBaJia B
npenenax 140-260 mxm u coctaBuna B cpeanem 204,6+£21,9 mxm. Muokapa 1eBoro
npeacepausi o0pa3oBaH IUIOTHO MNPUIISKAIIMMH JPYr K JAPYTY COKPATUTEIbHBIMHU
(pabounMH) KapAMOMHOLUTAMH, (HOPMHUPYIOIIMMU JUIMHHBIE pPa3HOHANPABIICHHbIE
Tsoki. OTMeYascsi U3BUIIMCTBIM XOJI MBIIIEYHBIX BOJOKOH W IIMPOKHE MPOMEKYTKH
MeXJy HUMU. TonlKMHa MHOKapaa B JaHHOM OTAele BapbupoBasia B mpexaenax 3200-
3900 mMxkMm wu cocraBwia B cpenHeM 3544,2+396,1 wmxMm. CokpaTUTelbHbIE
KapJMOMHOILIUTHl B JIAHHOM OTHAENe Y/UIMHEHHOW (OpPMBI, TOJIIMHA KJIETOK
BapbHpoBasia B npeaenax 13-17 MkMm u coctaBuna B cpeaneM 15,2+1,7 mxMm. I[Tnomans
KJIETOK Ha IIONEPEYHOM CPE3e COCTaBWIa B cpeaHeM 253,6+27,8 mxm?. Smpa kiuetok
OBJIbHOW, HEMHOTO yIJWHEHHOW (OpMBI, HOPMOXPOMHBIE, C PaBHOMEPHBIM
pacrpeieieHueM MEJKOIJIBIOYaToro XpoMaTtruHa. B 4yacTu KJIETOK si/ipa BBITSHYTHIE,

VIUIOIIEHHOW (hOpPMBI, YMEpPEHHO TUNEepXpoMHble. CpeaHue 3HaYeHUs JJisi OOJIBIIOTO
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nuametpa sapa coctaBuin 12,3+1,1 MM, niug manoro 5,1+0,7 mxm. Cpeansia miomanb
ANEP COKPATUTENBHBIX KapIMOMHOIIUTOB BapbupoBaia B mpemenax 50-70 MkM® u
cocraBuia B cpeaHeM 61,2459 mm? IIpu okpacke TPUXPOMOM 0 MacCoHy MexXy
MBIIIEYHBIMU 3JIEMEHTAMU MHOKap/a BBISBISUIMCH MPOCIOWKHU PBIXJIOW MaJIOKJIETOUYHON
HEO(POPMIICHHON COEAMHUTEIHHOW TKAHU Pa3HOM TONIIMHBI, COJAEpXKAIEH KpYyIHbIE
KPOBEHOCHBIE COCYJIbI, HEpPBHBIE CTBOJIBI M TPymmbl agunouutoB (pucyHok 43). Ilo
nepudepru TOHKHE TSDKM KOJUJIAar€HOBBIX  BOJIOKOH TIEPEXOJWSIM B PBHIXIYIO
HEO(QOPMIICHHYIO COCAMHHUTEIbHYI0O TKAaHb OJNHUKap/Aa, COJCPXKAIIYI0 CKOIUICHHUS
aAUINIOIUTOB, KPYIHbIE KPOBEHOCHBIE COCYbI, HEPBHBIE CTBOJIBI M TaHIJIMH. ToOJIIMHA
SIUKapJa B JaHHOM OTAeNe BapbupoBaia B mpenenax 1200-2600 MkM u cocTaBuiia B

cpennem 1736,5+£251,2 mxwm.

i

M
SH

Pucynok 42 - JleBoe mnpencepaue, CKaHUPOBAHHBIE THCTOJIOTUYECKHUE CPE3bI,
OKpAIlIEHHbIE TeMATOKCHJIMHOM U 3031HOM (A) yB. x40 u Tpuxpomom no Maccony (b)

yB. x40: OH - sugokapn; M — muokapn; DIl — snukapa. PaciuvpeHHbIE KPOBEHOCHBIE COCYIbI

OTMCYCHBI CTPEJIIKaMU.
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Pucynok 43 - JleBoe npeacepaue, Muokapa. OKkpacka reMaTOKCUIIMHOM U 303UHOM, YB.
x100 (A) m okpacka TpuxpomoMm 1o Maccony, yB. x100 (b). JleBoe mpencepaue,
muokapa. [Ipoaonenbiii cpe3. Okpacka reMaToOKCUIMHOM M 303uHOM, YB. x400 (B) u
OKpacka TpuxpoMoM 1o Maccony, yB. x400 (I)

CreHnka 5neBOro >kemyjaouka Obuia oOpa3oBaHa HHIOKApAOM, MHOKApIOM U
anuKapaoM (pucyHok 44). Dunokapa cHopMHUPOBAH PHIXJION COCAMHUTENBHON TKaHBIO
C KOMIAKTHO CKOMIIOHOBAaHHBIMU KOJUIAT€HOBBIMU M 3JIACTUYECKUMH BOJIOKHAMU,
MOKPBIT OJJHUM CJIOEM YIUIOIIEHHBIX SHAOTENHAIBHBIX KJIETOK TUIIMYHOTO CTpoeHus1. B
TOJIILE AHAOKAp/a U CyO3HIOKAPAMAIBHO BBISBISUIMCH PA3PO3HEHHBIE MEJIKUE MYyYKH
ATUIMIAYHBIX KapAUOMHUOIMTOB MPOBOASIIEH cUCTEeMbl cepaua. ToJuHa SHI0KAapJa B
JAHHOM OTAene BappupoBana B mpenenax 120-190 MKM M cocTaBuila B CpEIHEM
141,6£16,2 MmxM. Muokap/ JI€BOT0 KeJTyJJ04Ka 00pa30BaH MJIOTHO MPWICKAIIUMU JPYT
K JpYrYy COKpaTUTENbHbIMU (paboyuMHu) KapIAUOMHUOIIUTAMH, (DOPMUPYIOIIUMU
JUTMHHBIC TsHKU. TONIIMHA MUOKapAa Ha pa3HbIX YYacTKaxX BapbhpoBaia oT 5 10 12 mm.
CoxkpatutenbHble KapJAHMOMHUOLUTHI B JJAHHOM OTAENE Y/UIMHEHHOW (POpMBI, TONIIMHA
KJIETOK BapbupoBasia B mpeaenax 16-20 MkM u coctaBwia B cpegHeMm 18,2+1,7 Mkwm.
[Imomaap KJIETOK HAa MOMEPEYHOM cCpe3e cocTaBuia B cpegHeMm 364,9+39.2 mxm2. B
nuTOoIIa3Me  OoJibIle  4acTh  KapJUOMHUOLMTOB  OMNPEACNSUIMCH  3JIEMEHTHI

COKpATUTEJILHOTO armapara. Sjapa KJIETOK OBaJIbHOW, HEMHOTO YJJIMHEHHOW (hOPMBI,
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HOPMOXPOMHBIE, C PABHOMEPHBIM pACIpPEACICHUEM MEJIKOTIbli0yaToro xpomaruHa. B
YaCTU KJIETOK SApa BBITSHYTHIC, YIUIOMIEHHONW (DOPMBI, YMEPEHHO THIEPXPOMHBIC.
Cpennue 3HaveHHs] JUIsi OOJIBIIOTO nuamMeTpa sapa coctaBwiu 11,2+1,4 MM, s
manoro 5,1+0,7 mMxm. CpenHsas miomanae sAaep COKPATUTEIbHBIX KapAUOMHUOLUTOB
BapbUpoOBaJia B mpejaenax 55-75 MkM 2 u coctaBuia B cpeaneMm 61,8454 mxm2. Tlpu
OKpacKe TpHUXpOMOM MO MacCOoHy MEXy MBIIICUHbIMH JJEMEHTAMU MHUOKap/a
IIOIIEPEYHON MBIIIIBl BBIABISUIMCH TOHKHE IIPOCIOMKHU PBIXJIOW MAaJOKJIECTOYHOU
HEOOPMIICHHON COCIUHUTEIBHOW TKAaHHM, COJEpXKAIIe KPOBEHOCHBIE COCYIIBI
KaMWUIIPHOTO TUIA M €IMHUYHBIE HEOOJIbIINE TPYNIbl aAUNOUUTOB (pucyHok 45). I1o
nepudepru TOHKHE TSDKH KOJIJIAaTCHOBBIX  BOJIOKOH TIEPEXOJWIM B PBIXIYIO
HEOOPMIICHHYIO COCIMHHUTEIBHYI0O TKaHb JMHKapAa, COACPKANIYyI0 CKOIUICHUS
aUTNOIUTOB, KPYITHBIE KPOBEHOCHBIE COCY/bl U HEPBHBIE CTBOJIBI. TOJIIIMHA 3MHKapaa

B JITaHHOM OT/elie BapbHpoBana B npegenax 150-1200 MKM U cocTaBuia B CpEIHEM

544,24+231,3 MKM.

Pucynok 44 - JleBblid KelyAOYE€K, CKaHHUPOBAHHBIE T'MCTOJOTHMYECKHE CPE3BI,
OKpAaIICHHBIE TEMATOKCIJIMHOM U 303UHOM (A) yB. x40 u Tpuxpomom mo Maccony (b)

yB. X40: M — muokapx; H — supokapx; 11 — snukap.



Pucynox 45 — JleBblii )xenynodek, Muokapi. Okpacka reMaTOKCHJIMHOM U 303UHOM, YB.
x100 (A) u okpacka Tpuxpomom 1o Maccony, yB. x100 (b). JleBwiil xenynouex,
muokap/. [Ipononbublil cpe3. Okpacka reMaTOKCHJIMHOM U 303UHOM, YB. X400 (B) u
OKpacka TpuxpoMoM 1o Maccony, yB. x400 (I)

Taxum 00pa3om, pe3ynbTaThl THCTOJIOTMUYECKOTO MCCIENOBaHMs cep/a cobak ¢
JKMII yka3plBalOT Ha HCTOHYEHHE CTEHOK BCEX KaMmep CepAla, 10 CPaBHEHHIO C
CepALleM  3J0pPOBbIX  JKMBOTHBIX, HApylIEHHE MPABWIBHOIO  PAaCHOJIOKEHUS
KapJAMOMHOLINTOB, U3MEHEHUE PA3MEPOB M, B HEKOTOPBIX CIIy4asX KOJIWYECTBA, SIAEP B
[IUTOIIa3Me KapAUOMHUOIIUTOB, HaJMdueM HEO(OPMIICHHOW COEIMHUTENHHON TKaHU

MCXKAY MBIIICYHBIMH BOJIOKHAMU C BKIIFOYCHUAMHA aIUIIOITUTOB.

2.4 Jleuenue codaK, 00JIbHBIX AMIATAIUOHHON KAPAMOMHONIATHEN

C uenpl0 yMEHBIIEHHUS CKOPOCTH pa3BUTHUSA 3a00J€BaHUs, CHIKEHUS pHCKa
BHE3AIIHOM CMEPTH U IOBBIIICHUID PE3UCTEHTHOCTH OPraHU3Ma K YpEe3MEpPHBIM
¢uznyeckum  Harpy3kam 10 TOJOMBITHBIM  KMBOTHBIM  Oblla  Ha3HAveHa
KOMOMHHMpOBaHHAsI TEpaIHsl.

B skcnepuMenTe UCHOIb30BAIKCH MSITh COOAK U3 BTOPOM MOJOMBITHON IPYMIbI U

ISTh cO0aK M TPEeThe MOAONBITHON rpymnmbl. B kauecTBe JieueHUs] KUBOTHBIM ObLIH



95

Ha3HaueHbl mnpemnapaTtbl «Bermenun» u «CHUpOHOJAKTOH» B MepopaibHO (opme.
«BerMenuH»  COAEPKUT JACHCTBYIOIIEE BEIIECTBO MUMOOEHAAH, SBIISIOLINIICS
KapJIUOTPOMHBIM CPEJICTBOM, KOTOPBI 00JadaeT MOJIOKUTEILHBIM HOHOTPOITHBIM
NeHUcTBUEM M BazoauiaTHpyromuM 3(dexktoM. OH yBETMYMBAET CUITy CEpJICUHBIX
COKpAIIEHUM, U 3a CUET IUilaTalluy nepuepruueckux KPOBEHOCHBIX COCYI0B, CHUKAET
npeA- W TOCTHarpy3ky Ha cepane. «CHOUpOHOJAKTOH» - METJIEBOM JIHYPETHK,
aHTOTOHUCT aJbJ0CTEPOHA, KOTOPHIN CIIOCOOEH MPOPUIAKTUPOBATH PUCK CIIOHTAHHOTO
KapJIMOTEHHOTO OTE€Ka JIETKUX ¢ 3aMEJUINTh aKTUBAIMI0O PEHUH-aHTUOTEH3UH-
anbroctepoHoBoit cuctemsl (PAAC).

[Ipemapar «BeTtmenun» Ha3zHa4ayCcs NEPOPAIBHO, B CyTOYHOM n03upoBke 0,5 mr
nuMoOeHlaHa Ha 1 Kr Beca >KMBOTHOIO, JBa pa3a B JeHb, B TeueHue 90 gHeH.
«CrupoHOIaKTOH» TaK ke ObUT Ha3HAYEH MEepOpalIbHO, B CYyTOYHOU n03upoBke 0,5 mr
CIIUPOHOJIAKTOHA Ha | KT Macchl Tena )KMBOTHOIO, BA pa3a B I€Hb, B TeueHue 30 THEN.

BceM KUBOTHBIM, HaXOASIIUMCS B SKCIIEPUMEHTE, B MEPBBIA U MOCICIHUN JEHb
OmbITa OBUIM MPOBEACHBI CICAYIOIIME MCCIIECNOBAHUS: CKPUHMHTOBOE HCCJIEAOBAHUE
cep/ia, TOHOMETPUs U peHTreHorpadus TpyTHOU KIETKHU.

Kak BUIHO M3 pe3ylbTaTOB CKPUHMHIA CEPJIa CIYKEOHBIX CO0aK 0 W IMOCie
HA3HAYEHHOTO JieueHusa (Tabmuua 9) y BceX MOJOMBITHBIX UBOTHBIX HaOJIOIaJIOCh
yIydIlIeHHE ToKaszaTteneld paldoThl cepana. Tak, ecinu y cobak BTOPOM TPYMIBI JI0
neuennss YCC Owbuta 108,325 yn/muH, TO mOcie JiedeHUss y coOaK 3TOW TPYIIIbI
4acTOTa CEPJCYHBIX COKpaIleHWHA HMea TEHJICHIMI0 K CHIKEHUIO U COCTaBJslia
103,1+1,7 yn/mun (p>0,05). B Tperbeit rpymnme cobak HAOMIOIATUCh TMOXOXKUE
u3meHenus: a0 jedeHus UCC y 5TUX KUBOTHBIX cocTaBisiia 122,7+6,6 ya/muH, a
nocie - 118,3+2,1 yn/mun (p>0,05).

N3meHeHus: TONIIMHBI MEXOKEIyJA0YKOBOW IMEPEropoJIKM CBUICTEIHCTBYIOT 00
yIY4YIIEeHUH TPOPUKU MUOKApJIa U, €CJIM Y COOAK BTOPOU IPYIIbI 10 JICYEHHUS TOJIIHMHA
MXIIc 6puta 13,4+1,8 MM, TO mocie mpoBenEHHOTO Kypca jedeHus - 14,0+1,1 mm
(p>0,05). Tommmua MXIIc y *KUBOTHBIX TPEThEH TPyMHIbl HAXOAWIACh B Mpelesiax
12,2+1,3 MM 70 JedeHus1, a mocjie JieueHus oHa coctaBuia 12,6+£0,9 mMm (p>0,05). ¥V

BTOpOU Tpynmnbl cobak mepen kypcom teparuu MXKIIn Opura 9,0+£0,6 MM, a mocie
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nedyenus - 9,4+0,2 mm (p>0,05). ¥ cobak tperbeit rpynmnbl MXKIIn o nedenus nmena
tonmuny 7,9+0,5 mm, nocne - 8,2+0,4 mMm (p>0,05).

UTto KacaeTcsi KOHEUHOT'0 CUCTOJIMYECKOTO pa3mepa JieBoro xkenynouka (KCP), To
ATOT MapaMeTp UMEN TEHACHUUIO K CHW)XEHUIO Y JKUBOTHBIX IOCJIE MPOBEAEHHOU
tepanuu. Vcxoas U3 mpuBeIEHHBIX JaHHBIX, Y co0aK BTOpo rpynisl 10 jeueHus KCP
cocTtaBisin 36,9+2,2 MM, a K KoHITy JedeHus - 32,8+2,1 mm (p>0,05). ¥V KHUBOTHBIX CO
cpendeit crenenbto Tsokectd JIKMII (tperbst rpynma) KCP 61 38,8+1,3 MM 110
JICYCHUS, W TIOCJE NMPUMEHEHHS NpPEnaparoB HaxoAawicsa B mpexaenax 35,0£1,5 mm
(p>0,05). Bce usmenenus KCP y cobak B mporecce Jed4eHHs] HOCHIM HEJIOCTOBEPHBIN
Xapakrep.

Koneunslit nuactonuueckuit pasmep jaeBoro sxenyaouka (KJ[P) mo oxonuanuu
Kypca JICUeHHs] Y BCEX IMOJOMBITHBIX COOAK TakK K€ HEJIOCTOBEPHO CHUXKAJICS y coOak
BrOopoi rpynnsl ¢ 47,843,3 mm g0 43,9+2,0 mm (p>0,05), a y KUBOTHBIX TpEThEH
rpynisl - ¢ 48,0+£3,7 mm 10 44,9+£2.2 mMm (p>0,05).

Tonmuua 3anHeit cteHku JyeBoro >kenyaouka (3CJIK) B craguto CUCTONBI U
JIMACTOJbl Yy BCEX cO0aK 0 M TOCIEe JICUCHUS TOXKE MpeTeprieBaia HEAOCTOBEPHbBIC
n3menenus. Tak, 3CJIKc y cobak ¢ HauansHo# craaueit JIKMII (BTopas rpyrmma) mo
JedyeHus, umena toamuny 16,0+1,7 MM, a k koHiy Tepanuu - 16,2+1,1 mm (p>0,05). V
co0aK TpeThel MOIONBITHON TPYIIILI A0 Havama jgederus toamnmHa 3CJIKe cocrasnsina
12,8+0,7 MM, a mociie mpoBeAEHHOTO JedeHus yBeauuuiaack 10 14,1+1,0 mm (p>0,05).
Yro xacaemo 3CJDKn, To y cobak BTOpOH Trpymmbl, [0 NPOBEAEHUS JIeUeOHBIX
MEpOTpUATHiA, 3TO mapamerp coctasisut 7,0£1,0 MM, a mocne - 8,9+0,4 (p>0,05), a y
YKUBOTHBIX TpeThel rpymisl - 6,7+0,5 mm g0 nedenus u 7,3+0,6 mm nocne (p>0,05).

AHanmu3upysi pa3Mmep JICBOTO MpeAcepaus BUIHO, YTO ATOT IOKa3aTelib MUMEN
TEHJICHIIMI0O K CHUXEHUIO y c00aK, MPOIIEANINX KypC JEUYEHHs, OJIHAKO JaHHBbIC HE
SBJISUTUCh JOCTOBEpHBIMH. Takum o00pa3oM, y co0ak BTOpOW TPYIIbI 10 JICUEHUS
pasmep JIII coctaBun 27,9+1,1 mm, a mocne nedenus - 26,9+1,0 mm (p>0,05). Cobaku
TpEThel TpynIibl 10 JedeHus umenu pazmep JIIT 29,7+1,3 MM, a o OKOHYaHHH Kypca -

28,1£0,9 mmM (p>0,05).
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N3 tabnunpsl 9 BHAHO, YTO pa3Mep TNOMEPEYHOro ceudeHus aopthl (Ao0) u
COOTHOIIICHHSI pa3MEPOB JICBOTO TIpeacepAus U monepedynoro ceuenus aoptol (JII1/Ao)
OCTaJNCh HEM3MEHHBIMU Y COOAK BTOPOM U TPEThEH TPYMIIbI 10 U MOCIe JeueHus. Tak,
y J)KMBOTHBIX BTOpPOMW TPYIIbI pazMep A0 B IOIMEPEUYHOM cedueHuu coctaBui 21,24+0,2
MM, a cootHomeHue JIII/Ao - 1,3+0,1, To mocie Kypca Tepamuu 3TH IapameTphl
coctaBuiu - 21,3+0,3 mm (p>0,05) - pazmep aoptsl u 1,3+0,1 (p>0,05) - cooTHOIIEHNE
JIIT/Ao. ¥V cobak Tperbeit rpynmbl Ao 10 jedeHus coctapisiia 23,1+0,5 mm, a JIIT/Ao -
1,340,1, a mocne Tepanuu pazMep aopThl Haxoauica B nipeaenax 21,4+0,3 mm (p>0,05),
a cootHomenue JIIN\Ao ocraBanocsk 1,3+0,1 (p>0,05).

Takoif mokazarenb, kak Ppaxuusi BeiOpoca (EF) y cobak BTOpo# rpynmsl mociie
JiedeHus ObLI JOCTOBEPHO BBIIIIE, UeM JI0 JieueHus U coctaBui 69,3+1,1% no neyenus u
78,1£2,1% (p<0,01) mocne nedenus. Y cobak TpeTbed Irpymibl TaK K€ HaOII01aJI0Ch
JIOCTOBEpPHOE YBeJIMUeHUE (pakiMu BbIOpoca Mocjae OKOH4YaHusl Tepanuu u, eciu EF y
JKMBOTHBIX 3TOW TPYyNIIbI A0 JieueHus cocrasisna 59,4+1,7%, To mocie jeyeHus -
65,7+1,4% (p<0,05).

OpakuronHoe ykopouenue (FS) Tak ke mMeno I10CTOBEpHBIE pa3IvyMs y BCEX
MOJIONBITHBIX KMBOTHBIX JI0 M TOCJEe Kypca JjedeHus. Tak, eciu y cobak BTOpOH
rpytibl GpakIMoHHOE yKopodeHue 0bu10 22,8+0,6%, To mociie mpoBeAEHHON Tepanuu
OHO TOAHSIOCH 10 25,3+0,6% (p<0,05), yT0 OBUIO TOCTOBEPHO BBIIIE, YEM Yy TEX XKE
cobak no neueHus. Cobaku Tperbert rpynmbl umenu FS pasroit 19,1+0,3% mo nedenus,
HO TI0CJIE Kypca Tepanuu 3TOT MoKa3aresb Bo3pacrtai ao 22,1+0,8% (p<0,01).

Tabnmuua 9 - Pe3ynbrarbl CKPUHHUHTOBOTO MCCIIEOBAHUSI Cepilla cobak 10 U

ITOCJIC JICUCHUA

[Tokazarenu, | PedepentHnie 2 rpynna, n=5 3 rpynna, n=5
e SHAHCHMS (110 o neuenus [Tocne neuenus
HA3MEPEHUS J. A. Boon, Jlo neuenus TTocie neueHus 1 fen
2016)

qchi;f / St 108,342.5 103,141.7 122,746.6 118,342.1
MXIle, mm | 10,1 18,5 13,4+1,8 14,0£1,1 12,241,3 12,6409
MXKIIg, vm | 6,8 13,9 9,0+0,6 9,4+0,2 7,940,5 8,2+0,4

KCP, mm 21,8-38,6 36,9422 32,842,1 38,8413 35,0415
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KJIP, mm 36,1 -52,6 47,8433 43,9420 48,0+3,7 44,9422
3CJDKe, MM | 10,6 — 19,2 16,0+1,7 16,2+1,1 12,8+0,7 14,1+1,0
3CJDK, mm | 6,6 -13,7 7,0+1,0 8,9+0,4 6,7+0,5 7,3+0.,6

JIT, Mm 20,1 -33,1 27,9+1,1 26,9+1,0 29,7+1,3 28,1+0,9

Ao, MM 21,2-323 21,240,2 21,3+0,3 23,1+0,5 21,4403

JII/ Ao L1 -1,5 1,30,1 1,30,1 1,30,1 1,30,1

EF.,% 60-90 69,3+1,1 78,142, 1%* 59,4+1,7 65,741 4%
FS,% 25-45 22,8+0,6 25,3+0,6* 19,140,3 22,140,8%%*

[Mpumeuanue: *-p<0,05; **- p<0,01; ***- p<0,001 - ypoBeHb TOCTOBEPHOCTH MPU CPABHECHUH
C MOKa3aTeJsIMHU y co0aK 110 JICYCHUS;

JUisi OLIEHKM W3MEHEHUS! (PYHKIIMOHAIBHOTO COCTOSIHUSI CEPIEYHO-COCYIUCTOM
CUCTEMBI cobakaM Oblja MpoBeJeHA TOHOMETPHS 10 M mocie JiedeHus (tadmumna 10).
W3mepenne apTepuaibHOTO JaBJEHUSI Y cOOaK BTOPON U TPETheW TPyMIbl MO3BOJIMIO
3aKJII0YUTH 00 ylydllleHHH nepdy3un TKaHel y coOak mocie Kypca Tepanuu. Tak, eciu
cuctonnyeckoe aprepuanbHoe napieHue (CAJl) y coGak BTOpO# TpyIIbl 10 JCUCHUS
coctaBisiino 147,4+6,6 MM.pT.CT., TO MOCIIE MPOBEIAEHHOTO Kypca OHO CHMXKAJIOCh IO
136,842,2 mm.pT.cT. (p>0,05). ¥V cobak Tperbeit rpynnsl CAJl 10 nedeHus: ObII0 4yTh
HUKE pePEepeHTHBIX 3HauYeHUW U cocTaBsuio 117,6+6,4 MM.pT.CT., a TOCIlie JICUCHUS
BXOJIMJIO B IpaHUILIbl pepepeHTHbIX 3HaueHu - 122,4+2,1 mm.pr.ct. (p>0,05). OnHako,
9TH U3MEHEHHUS CUCTOJIMYECKOTO JIaBJICHUS HE HOCUJIM JIOCTOBEPHOTO XapaKTepa.

Uto kacaeMo nuactojimueckoro aprepuanbHoro gasienus (HAJl), To y cobak
BTOPOM I'PYIIBI IO OKOHYAHUH Kypca JIEUEHUSI OHO MOBBIIIAIOCH ¢ 69,7+3,1 Mm.pT.CT.,
no 74,1£1,7 mm.pt.ct. (p>0,05). ¥V KUBOTHBIX TPETHEN TPYIIIBI B PE3YJIbTATE JICUEHUS
JA noctoBepHo cHkanoch ¢ 80,5+3,7 mm.pT.cT. A0 70,3+1,9 mm.pT.cT. (p<0,05).

3HaueHus MmyJIbLCOBOro aprepuanbHoro aaBienus (I1AJ]) mo3Bomsiin 3aKIIOYUTh O
JIOCTOBEPHOM HM3MEHEHHH Y BCEX TMOJOMBITHBIX COOAK B pe3ysibTare JedeHus. Tak, y
cobak BTopoit rpymnmsl g0 aedenus [TAJl Oviio 77,743,5 mm.pt.cT., a mocie - 62,7+0,5
MM.pT.cT. (p<0,001), y cobak Tperbeii rpynmbl A0 jedeHus - 37,1+2,7 MM.pT.CT. U

50,1+0,2 mm.pt.cT. (p<0,001) Mo okoH4YaHHM Kypca Je4eOHbIX MEPOTPUITHIA.
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Takum o6pa30M, TOHOMCTpHUA BbIABUJIA 3HAYMUMBIC HW3MCHCHHSA B II0KAa3aTcCiC

IMyJIbCOBOI'O apTCPUAIIBHOTO AABJICHUS Y ITOAOIIBITHBIX cobak A0 U IIOCJIC IPOACIIaHHOTO

JICUCHMUS.

Tabnuua 10 - Pe3yabTaThl TOHOMETPUU COOAK A0 U MOCIIE JICYCHHS, MM.pPT.CT.

PedepenTHbie 2 rpynmna, n=5 3 rpymmna, n=5
[Tokazarenn 3HaueHus (1o ITocne [Tocne
Jlo neuenus Jo neuenus
B. Egner) JICYEHUSI JICYEHUSI
CAL 120-145 147,4+6,6 136,8+2,2 117,6+6,4 122,4+2,1
JALL 65-80 69,7£3,1 74,1£1,7 80,5+3,7 70,3+1,9*
AL 45-65 77,7£3,5 62,7+0,5%** 37,1 £2,7 50,1£0,2%**

[Tpumeuanue: *-p<0,05; **- p<0,01; ***- p<0,001 - ypoBeHb JOCTOBEPHOCTH MPU CPABHCHUH
¢ mokazatensiMmu y cobak mo seuenus; CAJl - cucronmmyeckoe aprepuanbHoe nasienue; JAJ -

JIMACTOJINYECKOE apTepraibHoe aaBienue; [1A]] - mynbcoBoe apTepuaibHOE JaBlICHHE.

Jlns uccnenoBaHusi pa3MepoOB CEPACYHOTO CHIIYdTa MOAONBITHBIM KUBOTHBIM
Oblla TpoBelleHa peHTreHorpadgus rpyaHoil kietku (Tabmuna 11). PesymbraTs
JIMarHOCTUKM HE TIO3BOJIUJIU BBISIBUTH JOCTOBEPHBIX HM3MEHEHUN Y >KUBOTHBIX JI0
JICYEHUs W TIOCJIe MPOBEAEHHOIO Kypca Tepanmuu. Takum o0pa3oMm, y cobak BTOpPOi
IpyNIbl TOpaKaJIbHBIN MHJEKC 10 Havyana jedeHus coctanisut 0,42+0,10, koadduiment
briokenena no mmpune - 4,80+0,32 u koapdunment briokenena no ninuue - 4,00+£0,21.
[Tocne xypca Tepamuu y coOak BTOPON TPYIIBI TOPAKaJIbHBIA HHIEKC COCTaBHUII
0,40+0,06 (p>0,05), xoapdunuent brrokenena no mmpune - 4,83+0,37 (p>0,05), a
kodpdunnent brrokenena no pmHe - 3,97+0,13 (p>0,05). HecmoTpst Ha oTCyTCTBHE
JIOCTOBEPHBIX HM3MEHEHM B TpeThed TrpyIme cobak Habmomanach TEHICHIUS K
CHIDKEHHMIO pa3MepoB cepjia. Tak, y *KHUBOTHBIX TPEThEW TPYMNIbl MOCHE JIEYCHUS
TOpaKaJIbHbIM MHJIEKC mpakTudecku He udMensics (0,47+0,03 no neuenus, u 0,45+0,02
nocie), koddduimeHT brrokeHeHa 1Mo mupuHe cHmxancsa ¢ 5,92+0,21 no 5,38+0,14
(p>0,05), a koadduruent brrokenena no gaune ¢ 4,36+0,04 no 4,14+0,10 (p>0,05).

Takum oOpaszoMm, peHTreH-nuaraoctuka y cobak ¢ JJKMII B mporecce neuenus
BBISIBUJIA JIMIIb TEHJICHIIMIO K HOpMalu3allid HU3y4aeMbIX [OKa3aTesei, OJHaKo

WU3MEHEHUS] HE HOCUJIU JOCTOBEPHOTO XapakTepa.
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Tabnuua 11 - Pe3ynbTaThl pEeHTI€HOIOTUYECKOTO UCCIIEIOBAHUS TPYIHON KIETKU

cO00aK 10 U MOCJIE JICUCHUSI

PedepenTtas 2 rpynna, n=>5 3 rpynna, n=5
ITokaszarenu © SHateuA ITocne ITocne
(mo U. A. o neyenus o neyenus
Huxymmiy) JICUCHHS JICUCHHSI
Toparameietit | 3¢ s 042+0,10 | 040+£0,06 | 047+0,03 | 0,45+0,02
WHJIEKC
Koadduruent
BriokeneHa, <53 4,80+0,32 4,83+0,37 5,9240,21 5,38+0,14
HIMPHHA
Koadduruent <49
BriokeneHa, - 4,00+0,21 3,97+0,13 4,36+0,04 4,14+0,10
JUTMHHA

Pe3ynbraThl TPOBEAEHHOTO JICUCHUS] TMO3BOJISIIOT 3aKJIIOYUTh 00  YIy4IllICHUH
(GYHKIHMOHATIBHOTO  COCTOSIHUS ~ CEPACYHO-COCYJIUCTOM  CUCTEMBI Yy  KUBOTHBIX,
npoiieamux Kypc tepanuu. [lo qjaHHbIM aHaMHe3a co0aku, nmosydasiue «Betmenun» B
TeueHne 90 AHEH M «CIUPOHOJIAKTOH» B TeyeHue 30-Tu AHEH, UMENU IMOBBIIIECHHYIO
bu3MYeCcKyI0 aKTUBHOCTb, CPABHUTEIHHO C COOAKaMU, HE MOJTy4YaBIIUX JieueHue. Takum
oOpa3omMm, JlaHHasi TepareBTUUECKas CXEeMa MOXET OBbITh PEKOMEHJOBaHA s
npO(HIAKTUKYA MPOTPECCUPOBAHUSI OCHOBHOTO 3a00JieBaHUS y cOOaK C HavalbHOU U

cpenHei crenenbto Tsoxectn JJKMIL
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2.5 O0cy:xkaeHne mMoJIy4eHHbIX Pe3yJibTATOB

OcHoOBHas 11e7b TIPEACTABICHHOTO MCCIICIOBaHUS - KOMIUIEKCHOE H3yYCHHE Y
cobak, crpamatromux JKMII, kinHMYeCKHX NpU3HAKOB 3a00JieBaHUS, W3MEHEHHU,
BBIBJSIEMBIX ~ OpPU  MOMOIIM  HWHCTPYMEHTAJIbHBIX  METOJIOB  JIMATHOCTHUKHU:
axokapauorpaduu, dJIEKTpoKapAuorpaduu, pPEHTICHOJOTHYECKOM  HCCIEAOBAaHUU
TPYJIHON KJIETKH, TOHOMETPHUH, UCCIEAOBAHUE IEMATOJOTUUECKUX MOKa3aTeleh y 3THX
cobak. CpaBHenue s¢pdekTuBHOCTH MeTo/0B auarHoctuku JIKMII u BwisgBiIcHUE
HauOoJiee MPOYKTUBHOM cxeMbl oOcnenoBanus cobak. Onpenenenue 3¢ HeKTUBHOCTH
TEpareBTUYECKON CXeMbl KOMOMHUPOBAHHOTO MPUMEHEHUS TIpenapaToB «BetMmenun» u
«CIHUpOHONIAKTOH» B JICUeHHH co0ak B HadainbHbIX cramusx JKMII. W3zydenue
MIOCMEPTHBIX U3MEHEHU B MUOKapJe codak npu JIKMIL.

Bpoxnénnple 3a00€BaHHS  CEPICUHO-COCYAMCTOM CHCTEMBI Y JKHMBOTHBIX
BCTPEUAIOTCS peKe MPUOOPETEHHBIX U, KaK MPaBUJI0, UMEIOT KIIMHHUYECKUE TIPOSBICHUS
y mononnsika (MankoBa, H. B., 1999; banabanosa, B. U., Kynpsmos, A. A., 2015;
3eneneBckuid, H. B. u coasrt., 2015; 2019; Yepuenok, B. B. u coant., 2017; JIuTBUHOB,
E. C., Unnonurosa, T. B., 2019; Ceprees. JI. b., 2020; Dudas-Gyorki, Z., 2011 u np.).
BpoxnénHbie maToJIOruu 1Mo JAaHHBIM psJila aBTOPOB COCTABIIAIOT A0 2,6% OT oO1iero
KOJIMYECTBA CEPJICYHO-COCYIUCTHIX 3a00JIeBaHUM M HaubOJIee YacTO BCTPEUAIOTCS
Takue NMpoOJIeMbl, Kak: He3apalleHue OaTajioBa MPOTOKA, CTEHO3 YCThsl A0PThI U CTEHO3
yCThsl  JICTOYHOM apTepuud. Y JKHMBOTHBIX C TakUMU IIOpOKaMH  cepila
MIPOJIOIKUTEILHOCTD KU3HU cokparraetcs (Mankosa, H. B., 1999; I'ynsera, A. C. u
coanT., 2014; Hazaposa, M. B. u coasr., 2016; CrekosnbHukoB, A. A. u coasrt., 2017;
Kogsanés, C. II. u coasrt., 2018; Hyxusiii, B. II. u coast., 2018; Haggstrom, J., 2013;
Willis, R., 2018).

B ocranbHBIX choydasX MAaTOJOTMM CEPALlA Y IKUBOTHBIX KJIMHUYECKH
MPOSIBJISIIOTCS TTO3/HO, YTO CBSI3aHO C JUIMTEIbHBIMU KOMIIEHCATOPHBIMHU MPOIIECCaMU B
opranuzme (Huxymun, U. A. u coanrt., 2015; ITyroskun, A. I1. u coant., 2019; KoBanés,
C. II. u coast., 2020; Ilep6akos, I'. I'. u coast., 2020). IIpruunHamMu BHE3aITHOU

MPEXIEBPEMEHHON TMOENIM KUBOTHBIX MOKHIJIOIO U CPEAHEr0 BO3pacTa, CO CTOPOHBI
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CEpJIEYHO-COCYIUCTOM CHUCTEMBI, SIBIISIOTCS JEr€HEpaTUBHbIE W3MEHEHUs cepila,
Hampumep: auiatanvoHHas kapauomuomnatus (AKMII), sHaokapano3 MHUTpPaIbHOTO
knanaHa, runeptpodudeckas kapauomuonatus (I'KMII). Ilo cratuctuke, y cobak
HamOoJiee 4YacToO BCTpEUYaeTCs JWJIaTallMOHHAs KapAUOMHOIATUS € DHJIOKAPIN03
MUTPAJIBHOTO KJIalaHa, a y Kouiek runeprpoduueckas (Axcenspon, A. C., 2016; Lobo,
L. et al., 2010; Janus, 1., 2016). Pa3Burne nereHepaTHMBHBIX M3MEHEHHN MHUOKap]ia
MOXET OBITh CIPOBOIIMPOBAHO CTPECCOM, OTPABICHUSMU HHAO- U DK30TOKCHHAMH,
napazutapasiMu 0osie3Hsimu U T.10. (Konecnukos, I1. B., 2009; Kosanes, C. I1. u coasr.,
2020; Kopanenko, A. A., 2020)

B npoBenénHoil pabote OBLIO OTMEUYEHO, YTO CaMbl€ YacTble KIMHUYECKUE
npuszHaku JIKMII y cobak Owbumi: oxsimika (78,4%), ucromenue (19,6%), kaiens
(64,7%), cHIDKEHHE TOJIEPAaHTHOCTU K Pu3nyeckuMm Harpyskam (82,3%). [lomyyeHusie
JIAHHBIE CXOMSTCA C HAONIOJEHUSMH, O KOTOPBIX YIOMHUHAETCS U B pabOTax MHOTHMX
npyrux aBtopoB (Koposkun, JI. u coast., 2011; Ky3emun, A. A., 2012; I'epke, B. C.,
2013; Tpodumesak, P. H., 2013; Unnapuonosa, B. K. 2014; 3aBssnoBa, A. H., 2016;
Kpacnono6oga, E. I1., 2017; XKynukosa, O. A., Jlrobuenxko, E. H., 2018; Ceprees, /. b.,
2018; Tidholm, A. et al., 2001; Dukes-McEwan, J. et al., 2003; Petri¢, A. D., Tomsic,
K., 2008; Martin, M. W. S. et al., 2010; Silva, I. D. et al., 2012; Lefebvre, H. P., 2013;
Chetboul, V., 2015; Haggstrom, J., 2019; Pérez, J. et al., 2019 u np.). Ognako, B xo1e
HaOIIO/IeHUsT 3a co0akaMM ¢ JWIATAIlMOHHON KapAuOMHONaTHEH OBIIO OTMEYCHO
MOBBIIICHUE YaCTOTHI JBIXaTEIbHBIX ABMKCHUN Yy OOJBHBIX KHBOTHBIX B CPEIHEM Ha
29,1£8,3%, uto npotuBopeunt AaHHbIM O. A. XKXynukosoit u E. H. JTlro6uenko (2018),
HO HaxXoAMUT cx0xyr uHpopmauuio B padorax C. II. KoBanesa u coast. (2020), H. P.
Lefebvre (2013), J. Haggstrom (2019), u ap.

Ou3nuKaNbHOE WCCIECOBAHUE BBIIBIIO YBEIMUYEHHE YaCTOTHI CEPIECUHBIX
COKpallleHUH y HcclelyeMbIX cobak 1m0 M mocie ¢u3udeckoi Harpys3ku Ha 57,3% wu
59,9% COOTBETCTBEHHO; YacTOTa JBIXATEIbHBIX JIBIKCHUHA Yy CO0aK CIy>KEOHBIX TTOPOJ
ObUTa BbIIIE MaKCHMaJbHO JOMYCTHMBIX (pu3nonoruueckux 3HadeHuit Ha 30,4% mo
dbuznyeckoil Harpy3ku U B 4 pasa nociie (pU3NUecKol Harpys3Kd, 4TO COBIAJAET C

JAHHBIMH, TIpeACTaBIE€HHbIMU ApyruMu aBtopamu (Mmmapuonosa, B. K, 2014,
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3aBbsuioBa, A. H., 2016, Stephenson, H. M., 2012, Martin, M. W. S. et al., 2010,
Lefebvre, H. P., 2013, Tidholm, A. et al., 2001, Dukes-McEwan, J. et al., 2003 u ap.).

B pa6ote /I. KopoBknna u coaBT. (2011) coobrmmaercsi 0 )KUBOTHBIX, OOJBHBIX
JIKMII, y KoTOpBIX BCTpeYaeTcsi BBIMOT CBOOOIHOM JKUJIKOCTU B OPIOUTHYIO MOJIOCTh, TO
€CTh JUATHOCTUPYETCS acCITUT, OOYCIIOBJICHHBIN 3aCTOMHBIMH SIBICHUSMH B OOJIBIIOM
Kpyre kpoBooOpaieHus. B xone Hactosimeir pabotsl u3 345 oOciaea0BaHHBIX
YKUBOTHBIX OblIa BBISBIICHA TOJILKO OJIHA CiIy»eOHasi cobaka ¢ MpU3HAKaMH acluTa
(BOCTOUHOEBpOIIEICKas OBUapKa, KoOenb, 10 jeT).

Jist yrouHeHust nuarHo3a u omnpexaeneHus Tsokectd JKMII y mogonbITHRIX
JKUBOTHBIX OblJIa BBIMOJIHEHA YJIBTPA3BYKOBasl JIMArHOCTHMKA cepala. Pe3ynbTaTel
sxokapauorpaduu Mo3BOMWIM JaTh 3akiatoueHue, 4to 27,8% oOciemnoBaHHBIX cOOak
CIIy’KEOHBIX MOPOJI UMEIM OTKIOHEHHSI B COCTOSIHUM 3JI0POBbSI CEpPJECYHO-COCYIUCTOM
cuctemMpl. Y 13,9% w3 Bcex cobak, TOABEPTHYTHIX 3XOKapaAHorpaduw,
JTMAarHOCTUPOBAIOCH YBEJIMYEHUE YaCTOThI CEpJICUHBIX coKkpalienuit Ha 19,4% (p<0,05),
[0 CPABHEHUIO C 3TUM K€ MapaMeTpOM Yy KIMHUYECKHU 3I0POBBIX KMBOTHBIX. ToJIuHa
MEKENTyJOUKOBOM TMEPEropoJIKM B CUCTOJNY y KHUBOTHBIX BTOPOM TpymHIbl ObUTa Ha
3,5% (p>0,05) ToHbIe, YeM y 3J0POBBIX COOAK, a B CTaAWIO0 IUACTONBI - HA 2,2%
(p>0,05) Tomie, oAHAKO TaKWe U3MEHEHHS HE SIBJISUIUCH JIOCTOBEPHBIMU. Y cO0ak B
HavanpHOM craguu JIKMII 3nHauenne koHewyHoro cucroimdeckoro pasmepa (KCP)
MPEBBINIATIO TIOKa3aTeNld 3/I0POBbIX KUBOTHBIX Ha 29,8% (p>0,05), a KOHEYHOTrO
nuactonundyeckoro pasmepa (KJIP) - nHa 8,3% (p>0,05), uro Tak 3xe He ObLIO
JIOCTOBEpHO. Pa3Mep 3aiHENl CTEHKHU JIEBOTO KEIYJI0YKa B CUCTOJY Yy JKMBOTHBIX 3TOU
rpynnsl ObU1 OOJIbIIE, YEM Y KOHTPOJIBHOM IpyMIbl )KUBOTHBIX Ha 5,2% (p>0,05), a B
nuactony - Menbiie Ha 14,1% (p>0,05). Pasmep neBoro mnpeacepauss UMeN
HEJIOCTOBEpPHBIE pa3muuusg y co0aK JaHHOW TpPYNIbl W 3I0POBBIX KHUBOTHBIX
KOHTPOJILHOM Tpynmbl, KoTopsle coctaBuiu 2,4% (p>0,05). Ilonepeunoe ceueHue
a0OpThI Y KOHTPOJBHOM TPYMIBI KUBOTHBIX ObLTIO Ha 6,3% (p>0,05) BhIIE, YeM y 3TOU
rpynmnel co0aK, OJHAKO TAaKWE WM3MEHEHHUS HE SIBJSUTHCH JOCTOBEPHBIMHU. 3HAYCHUE
¢pakuun BbeiOpoca (EF) y »xuBotHbiX ObTM Ha 8,2% (p>0,05) Hmke, yem y

KOHTPOJIbHOM Trpymnmbl coOak. JlocToBepHBbIE HU3MEHEHHS Yy CO0aK 3TOH TPYIIbI
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HaOMoAaNIMCh B nokasatene (pakuuonHoro ykopodenus (FS), koropoe 6b110 Ha 2,6%
(p<0,001) HMKE, yemM y 300pOBBIX coOak. OTCYTCTBHE TOCTOBEPHBIX H3MEHEHUU B
Ipyrux uccieayeMbix nokazarensix, kpome UCC m FS u oTcyTcTBHE NPOSIBICHHS
KJIMHAYECKUX TPHU3HAKOB 3a00JIeBaHUS IMO3BOJSUIM OTHECTH CO0aK C TMOJO0OHBIMHU
IpU3HAKaMU B TPYIILY >KUBOTHBIX, MOA03peBaemMbIx B 3a0oseBannn JIKMII B cragumn
KoMIleHcanuu (BTopas rpymnmna). B cBoeit padote JI. B. Annukosa (2012), B. C. I'epke
(2017), A. A. Komanenko (2020) yka3pIBalOT, YTO TMEPBUYHBIMHU MpHU3HAKAMU
3a00/1€BaHUsl JWIATALIMIOHHOM KapJUOMHUONATHEN Yy co0aKk SABISIETCS CHUKEHUE
COKPAaTUMOCTU CEpJilla, TO €CTh yMEHbIICHHE (PPAKIMOHHOTO YKOPOUYEHUs, KOTOpHIE
OHU BBISIBIISLIA MIOCPEACTBOM Y 3-TMArHOCTHUKHU.

VY 10,1% obcnenoBanHbIX cobak UMenoch AoctoBepHoe npeBbimieHne YCC Ha
33,6% (p<0,001), B cpaBHEHUH C YaCTOTOM CEPACUHBIX COKPAIIEHUHN Y 3J0POBBIX COOAK.
TonumHa MEXKEeITyJOUKOBOW MEPETrOPOAKH y COOaK 3TOM Ipynibl MO CPABHEHUIO C
YKUBOTHBIMHU KOHTPOJIBHOM rpymibl cHUkanach Ha 13,2% (p>0,05) B cTaguio CUCTOJIBI U
Ha 13,2% (p>0,05) B cTtaguio amactosbl. [1o10CTh JIEBOTO kKeMy/lo4yka y 3TUX cOOak
yBEIMYMBAIACh B O0O0BEME IO Mepe pa3BUTHUA 3a00J€BaHUS, UYTO MPUBOAWIO K
noBeimennto KCP na 37,4% (p>0,05) u KIAP - Ha 9,0% (p>0,05). 3anuss crenka
JIEBOTO JKEJIyJ0uKa y co0aK AJaHHOU rpynibl Oblia ToHblIe Ha 12,4% (p>0,05) B cTaguto
cuctotiel ¥ Ha 18,8% (p>0,05) B cTaaunio AMaCTOIBI, YeM y KOHTPOIBHOM TPyl COOaK,
OJIHAKO 3TU HM3MEHEHUS HE SIBISUINCH JIOCTOBEPHBIMU. YBEJIMYEHHE pa3Mepa JIEBOTO
npeacepaus y codak coctasisio 3,1% (p>0,05) ot pa3mepa jneBoro mpeacepaus y
YKUBOTHBIX KOHTPOJIbHOM I'PYIIBI. Y KUBOTHBIX CO CpeAHEN cTENEHbI0 TskecTH JJKMII
HaOJII0/1aJIOCh JOCTOBEPHOE CHUXKEHHUE MoKazarenei (paxuuu BeiOpoca - Ha 19,2%
(p<0,001) u ¢pakuronHoro ykopouenusi - Ha 16,9% (p<0,001). Takum oGpazoM, y
YKUBOTHBIX 3TOM TPyl OTMEYAIOCH MOCTENIEHHOE CHUKEHHE TOJIIIMHBI CTEHOK JIEBOTO
KETyJ0uKa U yBEJIMYEHHUE MOJIOCTH 3TOT0 OTIeNa cepAla, YTO MPUBOIUIIO K Pa3BUTHIO
CUCTOJIMYECKON U AMACTOINYECKON JUCPYHKIMH, YTO MO3BOJIMIO 0OBEIUHUTH COOAK C
YKa3aHHBIMH OTKJIOHCHHSIMH B TPETHIO TOJOMBITHYIO Tpymiy. [loBbIIIEHNE YacTOTHI

CCPACUHBIX COKpaL[[eHI/IfI, B JaHHOM ClIydaec, ABJIACTCA KOMIICHCATOPHBIM MEXAHU3MOM,
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HaIpaBJeHHbIM Ha M3THAHWE KPOBU M3 MEpENoIHeHHbIX kamep cepaua (Abbot, J. A.,
2000; Broschk, C., 2005; Bosch, L., et al., 2017).

Crenyroliyro TpyImiy *KUBOTHBIX (4ETBEPTYIO TpyIny) cocTtaBiasuin 1,5% oT Bcex
MOJIONBITHBIX KMBOTHBIX. YacToTa cepleuHbIX y cOOaK 3TOM IpyIIbl B CpeAHEM Oblia
noBeimieHa Ha 18,8% (p<0,001). Ilpm ynapTpa3ByKOBOW JMATHOCTUKE BBISBUJIU
CHU)KEHHE TOJIIUHBI CTEHKH MEXOKENyJI0YKOBOM IMeperopojiku B cuctoiny Ha 19,4%
(p>0,05), a B aquactony - Ha 24,2% (p>0,05), 4To yka3bIBaeT Ha MPOTPECCUPOBAHUE
JUACTOJIMYECKON AuCPyHKIMU y coOak HaHHOW rpynmbl. [IpeBbllieHHe COCTaBISIO
KJP u KCP y stux xuBotHbIX 29,2% (p<0,05) 1 10,4% (p<0,05) COOTBETCTBEHHO, YTO
OBLIO JTOCTOBEPHO OOJIbIIIE, YEM Y 3I0POBBIX coOak. TommmHa 3aiHeil CTEHKHU JIEBOTO
KeTyJ0uKa B AUACTONY ObUIa TOCTOBEPHO HUXKE, UEM Y KOHTPOJIbHOU rpymnmsl Ha 31,8%
(p<0,01), B cucroiry 3TOT napametp ObuT HIKE Ha 22,9% (p>0,05), ogHako pa3nuuus He
OBUTM  JTOCTOBEPHBI. Opakuus  BbIOpoca cHuxkanack Ha 31,4% (p<0,001), a
dbpakimonHoe ykopoueHwe Obuio HMKe Ha 21,1% (p<0,001), yto mocToBEepHO
OTINYAIOCH OT TMOKa3aTesei, KOTOPhIe ObUIM YCTAHOBJICHBI y KIMHUYCCKH 3I0POBBIX
co0ak M3 KOHTPOJBbHOHM Tpynmbl. Takue Mmoka3aTean CBUACTEIBCTBOBAIHA O AUCTPOhUN
MHUOKapJa U «BBITOPAHUM» MBIINIEYHOW Macchl oprana. O moJ0OHBIX H3MEHEHHUSX B
cBoux paborax coodbmarT O. A. XKynukoa (2018), O.A. Yc (2019), A. Vollmar
(2003).

VY 2,3% wuccnenyeMbix cobak (Tsitasi Tpyrmmna) HAOIIOJAINCh 3HAYUTENbHbBIE, TI0
CPaBHEHHUIO CO 3J0POBBIMHU JKMBOTHBIMH, M3MCHCHHS B pabOTe MHMOKapja: 4YacToTa
CEpIIEYHBIX COKpaleHui yBenuuuBaiach Ha 81,5% (p<0,001), MexxemyqoukoBas
MIEPETOpPOIKa B CUCTOY Oblja JOCTOBEPHO TOHBINE, YeM Y KOHTPOJIBHOW TPYMIBI Ha
40,3% (p<0,01), TonmuHa MEXKEIyJOUYKOBOM MEPEropoKkd B AUACTOTY Takxke Obliia
MCTOHYEHA U JOCTOBEpHO oTian4danack Ha 24,2% (p<0,05), KOHEUHBIN CUCTOIMYECKUN U
JMACTOJIMYECKUM pa3Mep UMeNr JocToBepHoe mpeBbiieHue Ha 43,0% (p<0,01) u
22,1% (p<0,01), COOTBETCTBEHHO, TOJIIMHA 3aJHENl CTEHKU JEBOrO JKEIyJAOuKa B
cuctony Obuta Huxke Ha 39,2% (p<0,01), B muactomy - Ha 40,0% (p<0,001). Pa3zmep
JICBOTO TIpeJcepaAus y co0aK MATOH TPYMIBl 3HAYUTEIHHO IMPEBBIIMIAT aHAIOTHYHBIN

napameTp y 3I0poBbIX cobak Ha 26,1% (p<0,01). IIpu sToMm, pasmep mHomepevyHOro
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CEUYEeHMsSI aopThl y OOJIbHBIX U 30POBBIX COOAaK OBLI COMOCTaBUM, M pa3jIvyalcsi Ha
3,1%. Opnaxo, cootnomenue JII[I/Ao y cobak msroit rpymnmsl 6b6ut0 Ha 30,8% Bblle,
YeM Yy 3J0pPOBBIX CO0aK, YTO CBHUJIETEILCTBOBAJIO O TE€MOJMHAMUYECKH 3HAYUMOM
YBEJIMYEHUH JIEBOTO TpEeAcCepans Yy OOJbHBIX CO0aK M HECIO BBICOKHE PUCKHU
KapJIMOTEHHOTO  OT€Ka JErKUX Yy TaKuX IKUBOTHbIX. Takoe  HapylieHue
(GYHKIHMOHAJIBHOTO  COCTOSIHMS ~ MHMOKapJa CBUJIETEIbCTBOBAJIO 00 OTCYTCTBUU
KOMIIEHCATOPHBIX MEXaHU3MOB B OpraHU3Me HcclieayeMbix cobak. [lomoOHbie 1aHHbIE
nmpeacTaBieHsl B paborax wmHOrMX aBTopoB (KopoBkun, JI. m coast., 2011;
Nnnapuonosa, B. K, 2014; 3aBssnosa, A. H., 2016; bymaposa, E. B., 2016; Kannan, T.
A., etal., 2018).

J{nst olleHKM M3MEHEHUN TeMOJMHAMUKH B Kamepax cep/lla U yCTaHOBJICHUS
HAJIM4YMSI PETypruTanuoHHbIX 1MOoToKOB y 31 cobaku ¢ JKMII npoBoguiach
noruieporpadus. Y co0ak BceX TMOJOMBITHBIX TPYNN HAOIIOAANOCh CHUXKEHUE
CUCTEMHOT0  KpPOBOTOKa B  KaMmepax cepAua, MW  CHWKEHHE  BPEMEHU
M30BOJIOMETPUYECKOTO pacciabiieHus JIEBOrO JKENyAO04YKa, OJHAKO JIOCTOBEPHBIE
M3MEHEHUS] OTMEUAJIUCh TOJBKO Y KMBOTHBIX 4eTBEPTON W msATOM rpymil. Tak, y cobak
Bropo rpynnbl [ICTAoIl (mukoBas CKOpPOCTh TpaHCAOPTAIBHOTO IMOTOKA) OblIa Ha
5,6%0 Humxe, uyem y 3n0poBbix cobak, IICTKII (mukoBasg  CKOpOCTb
TpaHCTpUKyCcHAaNbHOTO ToToka) - Ha 1,8% wnmwke, [ICTMII (nmukoBas CKOpPOCTH
TpaHCMUTpAJIIbHOTO TO0TOKa) - Ha 16,5% wnmwke, CIICIIJIA (mukoBasi CKOPOCTH
CUCTOJIMYECKOTO MOTOKA Yepe3 KJlalaH JEeroyHou aprepun) - Ha 9,7% Huxe, a [IVRT -
Ha 9,5% Huxe. DTU HU3MEHEHUSI HE SBIBSUINCH JOCTOBEPHBIMHU, MO CPABHEHHUIO C
KIIMHUYECKU 3J0POBBIMU KUBOTHBIMU KOHTPOJBHOW TPYIIbI, OJHAKO CKOPOCTH
KPOBOTOKa BHYTPH KaMep cep/iiia y codak BTOPOU TpymIibl OblJIa HUXKE, YEM Y 3JI0POBBIX
YKUBOTHBIX, YTO TOBOPUT O HAYAJIBHBIX HAPYIICHHUSIX B pabOTe cepla.

V¥ cobak TpeTbei TpyIIbl MUKOBasi CKOPOCTh TPAHCAOPTAILHOTO MTOTOKA Obljla Ha
31,9% (p<0,01) HIKE, YeM Yy KOHTPOJIbHOW TPYIIBI COOAK, ATH W3MEHEHUS HOCHWIIH
JIOCTOBEPHBIN xapaktep. M3MeHeHrs: CKOPOCTU KPOBOTOKA Y€pEe3 OCTalbHBIE KIIaMaHbI
cepana ObUIM HEJAOCTOBEPHBI IO CPAaBHEHUIO CO 3JIOPOBBIMH coOakaMu - y cobOak

Tpethelt rpynmbl nokazatenb [ICTKII 6vu1 camken Ha 17,5%, TICTMII - cHuxeH Ha
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25,3%, TICCIIJIA - cumxen Ha 14,0%, a IVRT Owmma camxena Ha 29,1%. Takoe
CHMKCHHE BpPEMEHU H30BOJIOMETPUYECKOIO pacCiIabIeHUs JIEBOTO HKEIIyJI0YKa
MOPOKJAET TMOSIBICHUE JKEIYJOYKOBBIX OKCTPACUCTOJNMA Y IKMUBOTHBIX, YTO
noaTBepkaaioT B cBoux padotax P. J. Holler u G. Wess (2014), Y. H. Kim et al. (2018),
A. Corda et al. (2019).

Cobaku yetBépToii rpynmnbsl umenu cHuxenue [ICTAoIl na 43,8% (p<0,01), B
CpPaBHEHUU CO 3JI0POBBIMU COOAKaMM, a TaHHbIE Pa3Iu4usl ObUTN JOCTOBEpHHI. [TukoBas
CKOPOCTh TPAHCTPUKYCIHUJAIBLHOIO MTOTOKA y COOaK 4eTBEPTOM IpyNIibl Oblja CHUKEHA
Ha 49,1%, o cpaBHEHUIO C TaKUM K€ MoKa3aresiaeM y 310poBbix cobak, [ICTMII Ob1a
Ha 44,3% wumwxke, IICCIUIA - wnumxe nHa 35,1% (p<0,05). Taxue naHHBIC
CBUJICTEIILCTBYIOT O TSDKEJBIX HAPYLICHHUSX COKPATUTEIBLHOM CIIOCOOHOCTH TMpaBoOd U
JIeBOM TOJIOBUHBI cepana. Y cobak ¢ Tsokénon JIKMII B komMneHCMpOBaHHOM CTaIuM
(uetBéprass rpynmna) IVRT camxanocr Ha 50,8% (p<0,01), mo cpaBHEHUIO C
YKUBOTHBIMH KOHTPOJIbHOW TPYMIIBL.

VY cobak msaTO# TpynIbl U3yyaeMble MoKa3aTeiu B el OoJbliel CTeneHn ObLUIN
W3MEHEHBI: CHI)XKEHUE CKOPOCTU KpPOBOTOKAa B 0O0JIaCTU AOPTajJbHOIO KJjamaHa
coctraBisuio 55,6% (p<0,001), mo cpaBHEeHHIO ¢ coOakaMH KOHTPOJIBHOW TPYIIIBI,
[ICTKII camxanace Ha 57,9% (p<0,05), I[ICTMII - na 50,6% (p<0,05), a IICCIUIA
camkanach Ha 51,8% (p<0,001). BpeMsi ©30BOTIOMETPUYECKOTO paCCIa0ICHHS JIEBOTO
xKemynouka y cobak ¢ gexomneHcupoBanHou JIKMII Obuio cuHmxkeno Ha 56,4%
(p<0,01), OTHOCHUTENHHO 3JIOPOBBIX KUBOTHBIX. OTH JaHHBIE CBUICTEIHLCTBYIOT O
HAPYIIEHUAX COKPATUTEIBHONU CIIOCOOHOCTH CEPACYHON MYCKYJIaTypbl U YMEHBIIICHUU
BpEMEHU pacciabiieHuss MUOKap/a, 4To ooyciaBiauBaercs Taxukapauen (Teshima, K. et
al., 2006; Kocaturk, M. et al., 2012; Chen, H. Y. et al., 2014; Holler, P. J., Wess, G.,
2014; Paradies, P. et al., 2014; Nakamura, K. et al., 2016; Corda, A. et al., 2019).

[IpoBenenue saekTpokapavorpaduu IMO3BOJWIO CAEIaTh 3aKIOYEHHE, UYTO Y
cobak ¢ JIKMII, naxonsmeiics B craauu paekommneHcanuu B 100% cioydaes
HaOJroaNIach TAXUKAPIUs, OTCYTCTBUE CHHYCOBOTO PUTMAa M DJIEMEHTHI JKETyTI0YKOBBIX
WJTU TIPEJICEPAHBIX SKCTPACUCTOINHN, HEPEIKO MEePEeXOAAIUMU B (PUOPUILISLIUIO Ceplia.

[Tomy4yennsie mannabie coBmanarT ¢ MmEeHUsAMU E. I1. Kpacnomno6ogoii (2017), B. Chow
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u A. French (2016), C. T. Esposito (2013), JI. KopoBkuna u coant. (2011), J. Alroy et
al. (2000) u gp. o Tom, uto y cobak ¢ JIKMII HactynaeT AUCPYHKIMS NEKTPUUECKON
aKTUBHOCTH CEpACYHOM MbImmbl. Tak ke Obuld 3aQUKCUPOBAHBI  ClIydau
aTpuoBeHTpUKYJsspHO Ookass! 11 ctenenu (BocTouHoeBporieiickas oB4apka, KoOeb,
6 JIeT; MOCKOBCKasi CTOPOXEBasi, KOOENb, 5 JIET), MOX0KNE MPU3HAKK ObUIA OTIMCAHBI B
rymanHoit meauiuae H. A. Kyp6anoseim 1 coaBt. (2016) u K. H. K. fIky6oBoii (2020)
u ap. PesynabraTtamu anektpokapauorpadguu y co0ak B CTalud KOMIICHCHPOBAHHOMN
JAKMII  gBunoce TO, 4YTO M3MEHEHHE DIJIEKTPUYECKOW AaKTHUBHOCTH MHOKapaa
HaOmomaercs B 74,7% ciydaeB 3aboneBanus. Tak, aBropsl A. D. Petri€¢ u K. Tomsic
(2008) B cBoeil paboTe oOpamaT BHUMaHME, 4TO0 y cobak ¢ JIKMII B
AIEKTPOKapIMOrpaMMe KpaiiHe YaCcTO UMEIOTCSI OTKJIIOHEHHUS Pa3IMYHOro Xapakrepa.

Hampumep, y cobax ¢ JIKMII B HauansHO# cTaauu uaTepBai R-R 611 cokpariex
Ha 10,7%, cpaBHUTENBHO C JAHHBIMU, IMOJYYEHHBIMHU OT 3/I0POBBIX KUBOTHBIX. CoOaKku
TPETBEN T'PYIIIBI UMENIN COKpAIEHHUE NPOAOJDKUTENbHOCTH MHTEpBasia R-R Ha 23,8%
(p<0,001), 4yTO C BBICOKOM AOCTOBEPHOCTHIO OTJIMYAIOCh OT KOHTPOJIBHOW TPYIIIHI.
[IponomxkurensHOCT UHTEPBaANIOB R-R y cobak yeTBEPTOW rpyIIibl Obljla CHUKEHA Ha
28,4% (p<0,001), 4rO SBAANOCH 3HAYUTEIBHBIM HM3MEHEHUEM, CPABHUTEIBHO C
KUBOTHBIMU KOHTPOJIbHOW Tpynmbl. Y cobak ¢ aexkomneHcupoBanHod JIKMII (msitas
MOJIONIBITHAS TPYIIA) 3TOT Moka3areiab cHkancs Ha 38,0% (p<0,001), mo cpaBHEHHUIO
CO 3JI0pOBbIMU coOakaMu. Takue M3MEHEHMsI CBUIETENIbCTBYIOT O HApyIIEHWU pUTMA
COKpAILIEHUW, TaxXUKapAUM U CHUKEHUIO BPEMEHH pacclablieHusT MHUOKapnaa, 4YTo
MOATBEpPKIaeTCs B paborax apyrux aBropoB (Mankosa, H. B., 1999; Kanyruna, E. B,
[NonbiioBa, JI. K., 20165 Spiljak, M. 2011)

[IpopomxurensHOCTh  KOMIulekca QRS cBuuerensctByeT 0 BpeMEHH
IPOXOXKACHUS 3JIEKTPUUECKOI0 MUMITyJbca MO OOJbIIeH YacTH MHUOKap/Aa >KeNyT0YKOB
cepamna. Cornmacuo padore R. Willis (2018) y cobak ¢ JAKMII yBenuuuBaercs: Bpems
OPOBEJCHUS HMITyJIbca IO TOJIIE MHOKapJa, YTO OOYCIOBJIEHO pacTsHKEHHEM
MBIIIIEYHBIX BOJIOKOH. B mpencraBineHHo pabote y co0ak BTOPOM TPYIIIBI
MPOJOJKUTENBLHOCT KoMILIekca QRS Obuta Ha 6,7% Bhillie, yeM y cOOaK KOHTPOJIbHON

rpynmsl. [IporpeccupoBanue 3a001€BaHus MPUBOIUIO K 00JIe€ 3HAUMMBIM PA3TUIUSIM U
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y)Ke 'y cobak TpeTbed TIpynmbl HAOMIOAANOCh JOCTOBEPHOE  YBEJIMYEHUE
MPOIOIKUTEILHOCTU KeTyJI0uKoBoro komruiekca Ha 17,8% (p<0,01). V XuBOTHBIX
YETBEPTOW TIPYIIBI MPOJOJKATENBRHOCTh KoMIUlekca QRS, mo cpaBHeHHIO CO
3I0pOBBIMU coOakamu, Obl1a Oosbiie Ha 35,6% (p<0,001), a y cobak msiToil rpymnbl -
Ha 42,2% (p<0,001). P. M. Brigite et al. (2011) B cBoe#t paboTe yTBEpKIalOT, YTO
yYBEJIMYECHHE TPOJOJDKUTENbHOCTH KoMIuiekca QRS Oonee 60 Mc accouumpyercs ¢
0oJee KOPOTKUM BPEMEHEM BBIKMBAEMOCTH coOak, 60sbHbIX JJTKMII.

Kak u3BectHO cerMeHT ST Ha 3JIEKTpOKapAUOrpaMMe XapaKTepU3yeT IOIHBIN
OXBAaT JKEITYJI0YKOB BO30YKICHHEM, KOTOPOE TaK € YBEIMYHUBAIOCH C PA3BUTHEM Y
#uBOTHBIX JIKMII, yto nmonreepxkaaercs padoroi B. JI. Kouapsa u M. A. Ymakosa
(2014). Cobaxku BTOpo#M rpymmbl ¢ kommneHcupoBanHou JIKMII umenu yBenumdeHue
npoaokuTeapHocT cerMmeHTa ST Ha 28,6%, o cpaBHEHHIO CO 30POBBIMU COOAaKaMU,
y JKHBOTHBIX TpeThed TIpynmel 3TO H3MeHeHue coctaBasuio 57,1% (p<0,05) u
JIOCTOBEPHO IIPEBBIIIAJIO MOKA3aTEIb 3I0POBBIX KUBOTHBIX. Y KUBOTHBIX U3 YETBEPTOU
TPYIIIbI 3aMeJIEHUE BO30YXKIEHUS KEITyA0UYKOB UMEJIO €lI€ OOJbUIYI0 BBIPa)KEHHOCTh
U npoaokuTenbHOCTh cermeHTa ST mocroBepHo Bo3pactana Ha 71,4% (p<0,001),
OTHOCHUTEJIBHO TOTO K€ IapaMeTpa y 3A0pPOBbIX cobak. Y cobak ¢ BbIpaXKCHHBIMU
kinHnyeckuMu npusHakamu JIKMII npoaomKuTenbHOCTh BO30YKICHUS KETYT0UKOB
JIOCTOBEpHO yBenuWuuBajgach B jaBa paza (p<0,001), cpaBHuUTEIbHO C coOakamMu
KOHTPOJIbHOM TPYIIIIBI.

3y6en R umen nocToBepHOE yBETUUEHUE aMIUTUTYbl Y COOaK BTOPOM IPYIIbI Ha
9,9% (p<0,05), 4TO MOKET CBUAETEILCTBOBATH O MEPBUYHON THNEPTPOPUU MUOKApAA
JIEBOTO JKeNynouka. B manpHelneM NpoucXOauiI0 MOCTENEHHOE CHUKEHUE TOJIIMHBI
CTEHOK JIEBOTO KEITYyJ0UKa, YTO BIEKJIO HE3HAYUTEIbHOE CHUKEHUE aMILUIUTYABI 3yO1ia
R. V xuBotHbIX co cpennei TspkecThio JJKMII (Tpethst rpynmna) ammuTyaa 3yona R
Obl1a Ha 5,2% HuUXKe, 4eM y co0aK KOHTPOJIbHOW IpyMIibl, Y cOO0aK 4eTBEPTOM TPyMIIbI
CHUYKEHHE aMIUIUTYJbI cocTaBisuio 1,9%, a y KuBOTHBIX msiToil rpynmsl 3,9%. YV 3,4%
OONBHBIX JKMBOTHBIX OBUIO 3aUKCHPOBAHO paciierienue 3yoma R, dro moxer

CBUJETENBCTBOBATh 00 00pa3oBaHMU pPYOIOBOM TKaHM BMECTO MHUOGUOPWILT Ha
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noBepxHoCTH kenynoukoB (Dudas-Gyorki, Z., et al., 2011; Guglielmini, C., et al.,
2019).

Bricota 3yboma T, oTpakaromero KoHeuHYyO (a3y pemospu3anud MHOKapaa
KEITYJOUKOB, C JIOCTOBEPHBIMH H3MEHEHUSIMU Obljla BBISIBJICHA JUIIL Yy CO0aK C
kinHn4Yeckumu npuzHakamu JIKMII (mstas rpynmna), y KOTOpbIx aMmmudtyaa 3yoma T
BO Il orBenennu Obuta MeHbIIe Ha 22,2% (p<0,01), ueM y cobak KOHTPOJILHON TPYMIIbI.
VY JKMBOTHBIX BTOpOM rpymmbl ammuutyaa 3yona T Obuia Ha 4,4% Hke, 4eM y
3IOPOBBIX CO0AK, y )KMBOTHBIX TpeTbel rpynmsl - Ha 13,3% Hinke, a y cobak 4yeTBEPTOI
rpynisl 3yoen T 6611 Ha 17,8% HMKe, 4eM Y 3I0POBBIX KUBOTHBIX.

Takum 00pa3om, 3JEKTpoKapauorpadusi MO3BOJISUIA BBIIBUTH HApYIICHHS B
ANEKTPO(U3NOJIOTUN cepJilla y cobak Ha paHHUX craausx pazsutus JIKMII, drto
0OyCJIaBIMBACTCSl HAPYIIEHWEM YacCTOThI MPOBEACHUS HMITYJILCOB M B JalbHEHIIEM
BEJIET K AUCPYHKUMU ATUINUYHBIX KapAuOMUOUUTOB (DneHmuerep, A. A. U COaBT.,
2014; Kamoxwusiid, . U. u coast., 2016; Akcenspona, A. C. u coast., 2016; AHHUKOB,
B. B. u coasr., 2019; Pavan Kumar, C., 2016; Kannan, T. A., et al., 2018).

TOHOMETPUYECKUMH HCCIECIOBAHUSMU OBLJIO  OMPENENICHO, YTO KpPOBSHOE
JIaBJICHUE B OpraHU3Me CO0aK TaKkKe pearupoBajio Ha U3MEHEHHUs B padoTe MHUOKap/a.
Tak, B X0Ji¢ IKCIEPUMEHTOB OBLIO OTMEUYEHO, YTO MPU NAJAECHUU COKPATUTEIbHOU
bynkuun cepaeunoit Mpimiel HUKE 25% (FS<25%) y >xuBOTHBIX HaOm01aIach
KOMIICHCATOpPHAsI ~ PEaKIus,  XapaKTepU3YIOIasicsi  BPEMEHHBIM  IOBBIIIICHUEM
CUCTOJIMYECKOT0, MYJILCOBOTO M IUACTOJIMUECKOTO apTEPUATILHOTO JIABJICHHUS, a TI0 Mepe
UCTOIICHUS] KOMIIEHCATOPHBIX MEXAaHU3MOB MPOUCXOJIUIIO TAJCHUE CHUCTOJIMYECKOrO U
MyJIbCOBOTO JABJIEHUS, C MPOJOJDKAIOIIUMCS POCTOM JUACTOIMYECKOro JAaBiieHus. Tak,
y cobak BTOpOW Tpymmbl CUCTOIMYECKOE JaBiieHHe ObuU1o Ha 13,1% Bbilie, yeM y
3I0POBBIX  JKMBOTHBIX, JHACTOJIMYECKOE apTepUaIbHOE JIaBJICHHE OCTaBaJIOCh
MPAKTUYCCKA HEU3MCHHBIM, M OBLJIO HIDKE, YeM y KOHTPOJBHOM TPYIIBI KUBOTHBIX
TosibKkO Ha 0,7%, a mMyJIbCOBOE JTaBIICHNE MPEBBIIIANI0 MOKA3ATENH 3/I0POBBIX )KUBOTHBIX
Ha 28,6% (p<0,01).

ITo Mepe cHUX)EHUS KOMIIEHCATOPHBIX PE3EPBOB Cep/illa Y CO0aK MPOUCXOIUIIO

CHWXCHHUC CHUCTOJIMYCCKOIO M IIYJIbCOBOI'O apTCPpUAIBHOT'O JaBJICHHA, a KPOBAHOC
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JIaBJICHHE B IMACTOJIy YBEJIMUUBAIOCh. Takum 00pa3oM, y cobak TpeTher rpynmnbsl CAJl
obu10 Ha 10,5% HMKE, 4eM y KOHTPOJBHOM Ipynmsl *KUBOTHBIX, A/l Bo3pacTano Ha
12,3%, a ITAJl omyckanock Ha 36,2% (p<0,05). ¥V XUBOTHBIX 4YETBEPTOM TIPYIIIbI
ormedanoch nagenue CAJl Ha 16,0%, CpaBHUTEIBHO CO 3/I0POBBIMH COOaKaMH, 4TO
NPUBOAWIO K 3aCTOI0 B OOJBIIOM Kpyre KpOBOOOpAIeHHS W BIEKJIO 3a CcOOO0M
noBbienue JIAJl Ha 13,8% npu stom ITA]] camxkanoch Ha 49,3%. Cobaku mnaToi
IPYIIBI, C BBIPAKCHHBIMM KJIMHUYECKUMH IIPU3HAKaMH 3a00JIeBaHUs, HWMeEIHU
MOHMKEHHOE CHUCTOJIMYECKOE JaBJIEHUE - TOHMIKEHHEe mpoucxoauno Ha 21,6% ot
nokKaszarejied  KOHTPOJIbHOW  Tpynmbl  KUBOTHBIX. Ilpu »3ToM y cobak ¢
nekomrneHcupoBanHod JIKMII  Obuio  BBISIBJICHO  YBEJIWYEHUE JUACTOIMYECKOTO
napieHus Ha 18,6% OT MakCMMaJIbHBIX 3HAYEHHM, a MYyJIbCOBOE JABIICHUE CHUXKAJIOCH
Ha 52,7% (p<0,001). Cxoxxue pe3ynabTaThl npencraBieHsl B padote O. A. Yc (2019),
rJe OTMEUEHO, YTO apTepUAIbHOE JaBJICHUE Y OOJBHBIX COOAK B CHUCTOJY COCTABIISIO
110,04+4,2 Mm.pT.CT., a nuactonauyeckoe 70,3+2,31 MM.pT.CT., COOTBETCTBEHHO.

[Ipu peHTreHOJOTMYECKOM UCCIEAOBAHUU TPYAHON KJIETKH YaCThIM U3MEHEHHUEM
ABJISIETCS YBEJIIMUECHHE CHUJIYdTa CepJilla, YTO COOTBETCTBYET MHEHHUSM MHOTHMX
cnenuanuctoB (Tummu, JI. 1 Cmur, ®., 2010; bymaposa, E. B., 2012; WUnnapruonosa,
B. K., 2014; Maptun, M. u Kopkopan, b., 2014; 1Banos, B. I1., 2015; 3aBssiioBa, A.
H., 2016; Tunumesa, /. C., 2016; I'epke, B. C., 2017; Huxynun, 1. A. u lllymunun,
10. A., 2018; Aunukos, B. B. u coasr., 2019; Koanés, C. I1., 2020; Abbot, J. A., 2000;
Vollmar, A., 2003; Broschk, C. u Distl, O., 2005 u np.). 56,0% Bcex *uBoTHbIX (14
co0aK), TMOABEPTHYTHIX pPEHTTeHOrpaduu, ¢ Pa3IMUYHOM CTEICHBIO TSHKECTH TEUCHUS
JKMII nmenu yBenuyeHHE CEpIICUHOrO CUIIy3Ta Ha peHTreHorpamme. JlocToBepHOE
YBEJIMYEHHE CEpJCYHOrO0 CHIIydTa OTMEYaldu y co0ak TpeThed, 4eTBEPTOM W MATON
rpynn. Tak, y cobak TpeTbei Ipynibl TOpakaldbHBIM MHAEKC ObUT Ha 27,0% (p>0,05)
OoJIbIIIe, YEM Y 3I0POBBIX KMBOTHBIX, KO3 GULIMEHT bbhloKeHeHa Mo MHpUHE - 0OJIbIIEe
Ha 23,2% (p<0,05), a xod3dpdurnment briokenena mo mmmHe - Ha 16,0% (p<0,01).
Cobaky 4eTBEPTOM TPyHNIbl TO CPAaBHEHWIO CO 3J0POBBIMH >KMBOTHBIMH HMEIU
JIOCTOBEPHOE MOBBIIIEHHE TOPAKaJIbHOTO HHJEKca B 1Ba pasza (p<0,01), koapdunueHt

berokenena mo mupuHe y cobak 3to rpymmbsl 0but 40,4% (p<0,001) Gombine, yem y
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KOHTPOJIBHOM TpyImbl cobak, a koddduimeHT brlokeHeHa 1O JJIMHE - OOJIbIIE Ha
37,5% (p<0,001). YV cobak u3 nsTON MOAONBITHON TPYNIIbl TOPAKATbHBIA UHIEKC OBLT B
2,1 paza (p<0,001) Gompliie, ueM y 30POBBIX KUBOTHBIX, KO3 duiineHT brrokeHeHa mo
mpune - Ha 52,3% (p<0,001), a koapdunuent briokeHena no piuuHe - Ha 46,5%
(p<0,001). M3meHeHUsI cepeUHOTO CUIIYdTa Ha PEHTTe€HOrpaMMax OTMEYAId B CBOUX
pabax P. F. Lord etal. (2011), E. L. Malcom et al. (2018), M. H. Poad et al. (2020).

OT1ék NErkux pa3IuYHON CTETIEHM TSHKECTH TaK e 4acTo HaOoaeTcs y cobak ¢
3aCTOMHBIMU SIBICHUSIMU B MaJlOM Kpyre KpoBooOpalieHus, YTo 00yCIOBICHO HU3KOU
COKPATUTEJIbHOM CIOCOOHOCTHI0O MHOKap[a. JTU (DaKThl MOATBEPKAAIOTCS B paboTax
psna uccnenosareneit (Meanos, B. I1., 2015; 3aBssnoBa, A. H., 2016; I'epke, B. C.,
2017; Abbot, J. A., 2000; Broschk, C. u Distl, O., 2005 u ap.).

C nuenbto moucka crnenupUUYECKUX MapKEpOB HApyLIEHHUs  CEpAECYHOU
JEATEIbHOCTH y OOJBHBIX cOOaK ObUT MPOBEAEH OMOXMMHYECKUN aHalu3 KpOBH.
AcnapraramuHotpancdepaza (ACT) wumeno camyro HHU3KYH0 JIHAarHOCTUYECKYIO
neHHocTs mnpu BbiaBIeHHH JIKMII y cobak. Tak, y >KMBOTHBIX BTOpPOM T'pYIIIbI
aktuBHocTh ACT Obuta Ha 42,2% (p<0,01) mocToBepHO BHINIE, YEM Yy 3I0POBBIX
YKUBOTHBIX, OJIHAKO y co0ak Tpetbeid rpymmbl ACT Ob11 Bbilie Ha 34,8% U paznuyus He
OBLIIM TOCTOBEPHBI. Y JKUBOTHBIX YETBEPTOU MOAONBITHONW rpynmbl akTUBHOCTE ACT B
KpoBu Obina B 3,8 paza (p<0,05) BbIIe, 4eM y 3I0POBBIX KUBOTHBIX, & y COOAK MATOMN
rpynmsl - B 2,6 pa3a (p<<0,01). B pa6ote C. FO. 3aiinieBa u coant. (2008) yka3biBaeTcs,
YyT0 Yy Cc00aKk ¢ XPOHHMUYECKOW CEepJACYHOM HEIOCTaTOYHOCThI0 akTUBHOCTH ACT
BO3pacTaeT Ha 85-285%, 4eM y 310pOBbIX COOaK TOTO K€ BO3pacTa.

Yposens JIJII' Obln BhIlIe y coOak BTOpo Tpynibl Ha 5,6% MO CpaBHEHHUIO CO
3I0pOBBIMHU KUBOTHBIMH. CoOaku TpeThed rpynnsl uMenu aktuBHocTh JIJIT Ha 29,8%
(p<0,05) BbIIe, yeM y co0aKk KOHTPOJBHOUM TPYIIIIbI, y COOAK YETBEPTOM TPYHIBI ITO
nokaszarenb Obul Ha 38,4% (p<0,01) Beimie, a y cobak msATOM Tpymmbl - HA 58,9%
(p<0,01) BbI11IE.

Kpeatundocharkunaza ¢ppakuuun MB (KOK-MB) nmena 3naunmbie 13MEHEHUS
y 00JIbHBIX cO0aKk: cobOakyd BTOPOM TIpyNIlbl MMENIU MPEBBIINIEHHE ATOro (hepMeHTa B

kpoBu B 2,3 paza (p<0,05), mo cpaBHEHHIO C KOHTPOJIbHOW Tpymmoil cobak. Y
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’KUBOTHBIX TPETbEW MOJOMBITHONW TPy MPEBBIIEHHE cocTaBisiio 2,7 pa3a (p<0,01),
y cobak derBEépToil rpymnmsl - 3,2 paza (p<0,001), a y cobak ¢ TeKOMIEHCUPOBAHHON
JIKMII - B 3,3 paza (p<0,001). B paGoTtax apyrux mcciemoBaTeleii Tak )K€ OTMEUYEH
MOCTENEHHBIA POCT 3ITHUX (PEPMEHTOB B CBHIBOPOTKE KPOBH TIPH pa3BUBAIOIICHCS
cepaedHoi HegocTaTouHocTu y cobak (bapatokosa, T. B. u coast., 2006; Kpyrnosa, T.
C. u coasr., 2015; Alroy, J. Et.al., 2000).

N3yuenune pe3ynpTaToB OMOXMMHUYECKOTO HCCIENOBaHUS KpPOBU  COOak
CIIy’KEOHBIX IOPOJ IMO3BOJSIOT BBIIEIUTH BBICOKYIO JHATHOCTUYECKYHO 3HAYMMOCTH
TaKuxX ToKa3aresied KpoBH, Kak TpormoHUH I m NT-proBNP. Tak, atu Oenku umenu
JIOCTOBEPHOE TMPEBBINICHUE PEePEPEHTHBIX 3HAYEHUW Yy BCEX TMOAOMBITHBIX TPy,
Ha4yMHas ¢ coO0aK BTOPOU IPYIIIbl: YPOBEHb TPONOHKHA | y HUX Men npeBbliieHue B 3,9
paza (p<0,001), a NT-proBNP B 2,1 paza (p<0,001), B cpaBHEHUU C YpPOBHEM 3THUX
OEJIKOB B KPOBH 3JJ0POBBIX CO0aK. Y coOak TpeThel TpyNIbl COAEpKAHUE TPOIIOHUHA | B
KPOBU TIPEBBINIATIO 3HAYECHHUS COOAK KOHTPOJBHOM rpymmbl B 4,6 paza (p<0,001), a
MO3rOBOro Hatpuiypermdeckoro nentuaa B 3,9 paza (p<0,001). Cobaku ueTBEépTOi
IpyIIbl UMENX TpeBbllieHHe TpornoHuHa | B 9,3 paza (p<0,001) oTHOCUTENBHO
310poBbIX codak, a NT-proBNP Obut nossimies B 6,3 paza (p<0,001). V cobak B ctaguu
nexkomiencupoBanHoit JIKMII (msitast mogonbITHas rpymnmna) TpornoHUH | ObuT MOBBILIEH
B 17,3 pa3 (p<0,001), a NT-proBNP B 20,5 pa3 (p<0,001). V. Gunes, et al. (2005) B
CBOEH paboTe OTMEYallv MOBHIIIIEHUE YPOBHS TPOMIOHUHA B CHIBOPOTKE KPOBH Y SITHSIT C
nerenepanueit muokapaa, R. Langhorn, J. L. Willesen (2016) Tak ke yka3bIBaroT, 4TO
YpPOBEHb TPOMOHWHA B KPOBHM COOAK W KOIIEK C TEPBUYHBIMU M BTOPUYHBIMHU
3a00JIeBaHUSIMA MUOKapAa MUMEET TEeHJEHHULIO K MOBBILIEHUIO, @ €r0 KOHUEHTpalus
MO3BOJIIET OIEHUTHh PUCK cMmepTu manueHta. A. Noszczyk-Nowak (2011) npuBoaut
naHHble, 4To cpenHuii ypoBeHb NT-pro-BNP y cobak ¢ KOpPOTKHM MepuoaoM
BbDKMBaHUs (He Oosee 60 nHei) cocraBisul 4865 TMOIL /1, CpeaHUM YPOBEHB
TporonnHa | B Toit ke rpymme cobak cocrasisut 0,63 ur / mu. Cpennuit ypoBerb NT-
pro-BNP B rpymnme co6ak ¢ JIKMII, xotopeie >xunu mgonbiie 60 mHel HaOIIOACHUS,
cocTaBiisil 978 mMonb/, a cpenuuil ypoBenb ¢Tnl B 3Toi rpynme cocrarisin 0,1 Hr /

MIJI, 9YTO COBIIAAACT C pC3yJjibTaTaMU, IIPCACTABIICHHBIMHA B HaCTOSIIHeﬁ pa60Te. B ocIoM,



114

OOJILIIMHCTBO  aBTOpPOB  mpu3HatroT, 4YTo NT-pro-BNP cuurtaercs Haumbosee
UHOPMATUBHBIM ~ OHMOMAapKepoM TpU Pa3BUTHH CEPJACYHON  HEJOCTaTOUYHOCTU
(Noszczyk-Nowak, A., 2011; Hassdenteufel, E., et al., 2012; Cao, Z., et al., 2019).

['ucTonornyeckuii aHamu3 CTPYKTYp CEpAlla BBIABWI TaKUe€ THUIHYHbBIC IS
JIKMII u3MeHeHus1, Kak UCTOHYEHHE padOYuX KapAHOMUOLMUTOB M MX HENPaBUJIbHYIO,
YIJIUHEHHYIO (OpMY, YBEIMYEHHE MEXKKIETOYHOrO MPOCTPAHCTBA MEXKIY HHUMHU,
MOSIBJIEHUE OOJIBIIOTO KOJIUYECTBA PHIXJION COSAMHUTENBHON TKAHU MEX]Ty paOOYrMH U
ATUMUYHBIMA KapJUOMUOIIMTAMH, a TaKXe 3aMelleHHne MUOPUOPUIIT aJUMOIUTaAMHU.
[IpuBenéHHBIC TaHHBIC HAXOIAT CX0XKHKE pe3yabTaThl B padore A. Tidholm u L. Jonsson
(2005), xoTOpBIE YTBEPKIAAIOT, YTO JIJISI MHOTMX KPYIHBIX M TMTAHTCKHUX MOPOJ coOaKk
YacThIM HApyIICHHWEM B MHOKapJe SBISETCS HW3MEHEHHE, OIMUChIBAEMOE Kak
«ocnabiieHHOe BOJHUCTOE BOJOKHO». OmnHako, B 3Toi ke padore A. Tidholm u L.
Jonsson (2005) u B uccnenoBanusix L. Lobo et al. (2010) roBoputcsi, 4To Takue
U3MEHEHHUsSI XapaKTepHbl HE IS Bcex mopoxa cobak. Hampumep, y moOGepmaHOB,
OOKCEpOB U DJIITPEIbCKUX OBYAPOK OOJee TUMUYHBIM HW3MEHEHHUEM  SIBISIETCS
JIereHepaTUBHO-KUPOBAst HHPUIbTpauus uiu Gpuopos.

Kak yrBepxmator 1O. Jlpicenko m H. Illama6or (1993) 3mopoBas, Xoporio
OTJIOXHYBINIAsi W TOJTOTOBJICHHAs CIyX)eOHas cobaka crmocoOHA MPOSBISATH BBICOKYIO
creneHb pabotocrnocobHoctu. CrnepoBarenbHO, i 00ECIEUeHUs COXpPaHCHUS
PaboTOCIIOCOOHOCTH CIY)KEOHBIX CO0aK HEOOXOIWMBI CBOCBPEMEHHAS IUArHOCTHKA
3a0oneBanuil u ux jgedenue. B ciayuae ¢ JJKMII xuBoTHBIM TpeOyeTcst oOg3aTenbHas
TeparneBTUYECKass MOMOIIb eIl Ha HayalbHBIX OJTalax pa3BUTHS OOJIE3HU - KOrna
jgedeHne ocTaércs >(PPEKTUBHBIM M CHOCOOHO 3HAUMTENBHO 3aMEIJINTh pPa3BUTHE
3a00J1eBaHUS.

B Hacrosmieit pabore Oblla MpeuioKeHa TepaleBTHUecKass cXxema U3
KoMOWHanuu mnpenapatoB «Bermemnn» u «CrnupoHonakToH». JlaHHBIE MpemapaThl
UMEIOT IHMPOKOE MPUMEHEHUE B BETEPUHAPHON MPAKTUKE M UMEIOT TOJOKUTEIHLHOE
BJIMSIHUE HAa COCTOSIHUE CEPJIEYHO-COCYAMCTON CHCTEMbl M TPUMEHSIOTCS Jis
npOo(UIAKTUKY KapAHMOTEHHOTO OTEKA JIETKUX, YTO TaK e OCBEIICHO B paboTax MHOTHX

aBTOpoB (AHHMKOB, B. B. u coast., 2019; Anapeesa, H. JI. u coasr., 2020; Kittleson,
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M. D, et al., 2010; Silva, I. D. et al., 2012; Ames, M. K., et al., 2013; Esposito, C. T., et
al., 2013; Larsson, M. H., et al., 2014; Bakhsh, A., et al. 2019). B omnsiTe ObLIO
UCoNb30BaHO 10 >KMBOTHBIX: MATh COOAaK W3 BTOPOM MOAOMBITHON TPyNIbl U MATH
co0aK U3 TPETheW MOMOMBITHON Tpymnibl. BceM MOJONMBITHBIM UBOTHBIM B MEPBBIA U
3aKJIIOYUTENBHBIN JIEHb SKCIIEPUMEHTA ObUIN MPOBEAEHBI: CKpUHUHTOBOE UCCIIEJOBAHUE
cep/illa, TOHOMETPUS U pEeHTTeHOrpaduuecKoe UCCIeI0BAHUE IPYIHOMN KIETKH.

[IpoBenénnass Tepamusi CHOCOOCTBOBaja Ba3oAWJIATAllMK MepudepudecKon
KPOBEHOCHOM CHUCTEMBl ¥ YBEIMYECHHIO CHJIBI CEPACYHBIX COKpPAILIECHHH, YTO
MOJIOKUTENIBHO BIUAJIO Ha pabOTy CEepACHYHO-COCYJIUCTON CUCTEMBI, CHIIKAS Mpel- U
MOCTHArpy3Ky Ha cepJiLe.

B Xxome »sKcmepuMeHTa OBUIO OTMEUEHO YJIy4dlleHUE OOLIEro COCTOSHHUS
YKUBOTHBIX, TOBBIIICHHWE TOJIEPAHTHOCTH CO0AK K (PU3MYECKUM HArpy3KaM, a TakKxkKe
aydmas nepys3uss nepupepuuecKux COCyIOB, O YEM CBHJIETEIbCTBOBAN I[BET
CJIM3UCTBIX 000JI0YEK U Jy4Illasi CKOPOCTb HANIOJHEHUS KalWJLJISIPOB.

Tak, pe3ynbTaramMu 3XOKapAHOTpapUu YCTAHOBIEHO, YTO YacTOTa CEPJECYHBIX
COKpAILIEHUI y KUBOTHBIX CHHMKAJIACh MOCJE Kypca Tepaluu - y co0aKk BTOPOM TPYIIIIbI
Ha 4,8%, a y )KMBOTHBIX TpeThel rpynmsl - Ha 3,6%. Camxenune YCC cnocobcTBOBaAIO
Jy4ylIeMy pacciiablIeHU0 MUOKapia U ero nepdy3uu, 4To 3aMETHO YJIy4dIlajgo TPo(pUKy
opraHa u Mo3BOJISIJIO cepiy padoTaTtsh B pusnonornynoM pexume (Konecnukos, I1. B.,
20009).

Hopmanuzanust putma paOoThl cepiiia NpUBOAMIA K pacciaablieHu0 MUOKapaa
JIEBOTO W MPABOT0 KEIYJAOYKOB, BCIEJACTBHE YEro y coOak BTOPOW TPYMIIbI TOJIIUHA
MIKIIx nocne nedenus nosbimanack Ha 4,5%, a y co0ak TpeThel TpyIIbl BO3pacTalia
Ha 3,3%, tommmua MXKIIc y cobak BTOpo# Tpynmbl MOCHE JEYEHHS] CTAaHOBUIIACH
oonbine Ha 4,4%, a y )KUBOTHBIX TPEThEH TPyMIbI - OoJbIie Ha 3,8%, 4eM y JKMBOTHBIX
TeX JXK€ TIpynn A0 JjedeHud. [IpumeHeHue JekapCTBEHHBIX CPEACTB CIOCOOCTBOBAIIO
YMEHBIIICHUIO PACTSDKCHHUS KaMephl JIEBOTO JKENMy/I0YKa y CO0aK MOJOMBITHBIX TPYIII.
Taxkum oOpazoMm, y cobak BTopoit rpynmsl nocie jederuss KCP 6w Huke Ha 11,1%,
4yeM JI0 JICUEHHUs], a Y )KUBOTHBIX TpeThel rpymnsl - Huxe Ha 9,8%, K/IP y cobak BTOpoit

rpynmnsl cHukaincs Ha 8,2%, a y Tperbelt rpynmnbl cobak - Ha 6,5%. Tonmuna 3aaHei
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CTEHKHU JIEBOTO JKEJIyJ0UKa TaK K€ U3MEHSJIACh Y MOJOMbBITHBIX COOAK MOCIIE TEeparuH.
VY cobak BTopoit rpynmsl nocie gedeHus 3CJDKx owa 6ompire Ha 1,3%, yeM y cobak
TOM e TPYIIBI 0 JeueHus1, y codak Tperbeil rpynnsl uaMenenue 3CJIDKa coctaBuiio
10,2% B ctopony yBenuueHusi Tonmunbl. Tommmua 3CJIDKc y cobak BTOpoil rpynibl
Bo3pacrtaia Ha 27,1% mocne Kypca Tepanuu, a y >KMBOTHBIX TPEThEH TIPYIIBI 3TOT
napamMeTp Bo3pactai Ha 9,0%.

Jlyuniee Omopo>KHEHHE Kamepbl JIEBOTO JKENyJ04YKa MPUBOAUIO K YCHIICHHUIO
OTTOKa KPOBHU W3 KaMepbl JIEBOTO MPEACEPIusi, YTO BIIEKIO 32 COOON yMEHBIICHUE €€
pasmepa. Tak, y >KMBOTHBIX BTOpo# Trpynnsl pasmep JIII nmocne nedyenus 6bu1 Ha 3,6%
HIDKE, YeM JO JiIedeHus, a y cobak TpeTrhedl rpymnmbl - Ha 5,4% Humke. Pasmep
MONEPEYHOr0 CEUEHHUsI aopThl y CcOOAK BTOPOM TPYIIbl OCTABAICS MPAKTUUECKU
HEM3MEHHBIM JI0 W TOCJe JICYEHUs, U TOCJe Kypca Tepanuu oH Obu1 Bhime Ha 0,5%.
Opnnako, y cobak TpeThed Ipynimbl pa3Mep MOMEPEYHOTO CEUCHUS] aOPThl CHU3WIICS Ha
7,4% mocne nedeHus, YTO BEPOSTHO CBSI3AHO CO CHUIKEHHEM JIABJICHHS B BBIHOCSIIEM
TpakTe aopThl (Kypbanos, H. A. ucoant., 2016). OTcyTCTBUE BBIpaKEHHBIX U3MEHEHUM
B IIONEPEYHOM CEUEHUU aopThl W pa3Mepa JIEBOrO MpeAcepaus 00YyCIaBIUBAIOT
oTcyTcTBUE paznuuusi cooTHomieHus JI[I/Ao y cobak BTOpoW U TepTheil rpymi 10 U
1OCJIE JICYECHHUS.

Cample 3HAuUMMblE W3MEHEHHs, BbIsIBICHHbIe Ha OXOKI y mMmoAOmbITHBIX
JKUBOTHBIX cBsi3aHbl ¢ yBenumdueHueM EF m FS B oGeux rpymmax (CepreeB, [. b. u
coanT., 2020). Tak, y cobak BTOpo# Ipymibl Mocie Kypca Tepanuu (pakius BeiOpoca
Bo3pactana Ha 8,8% (p<0,01), yTo OBUIO JOCTOBEPHO BBINIC, YeM Yy COOAK TOM Ke
IPYIIIBI 10 JIeYeHUs. Y KUBOTHBIX TPETheW rpynnsl yBenudenue EF cocraBuno 6,3%
(p<0,05). Yto kacaercs (GpaKkIMOHHOTO YKOPOUYEHUS, TO Y COOAK BTOPOU TPYIIIHI MOCTE
JICYeHHs] 3TOT mapaMmerp Bospactan Ha 2,5% (p<0,05), a y cobak TpeTbel Tpymmbl
Bo3pactain Ha 2,0% (p<0,01). ITogoOHOe ymnydilleHHME COKPATUTEIBLHON CIOCOOHOCTH
MUOKapja Mpy MPUMEHEHUU NMUMOOCHIaHA OMHCHIBAIOT MHOTHE 3apyOEKHBIE aBTOPHI
(Schuller, S. et al., 2011; Boyle, K. L. et al., 2012; Summerfield, N. J. et al., 2012
Ames, M. K. et al., 2013).
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OneHka apTepuaibHOTO JIaBlIeHUs y cOOaK MPOBOJUIIACH C LEIbI0 UCCIIEOBAHUS
BIIUSAHUS TipenapaTtoB «Bermenun» u «CHUPOHONAKTOH» Ha COCYAUCTYIO CHUCTEMY
KUBOTHBIX. B pe3ynbTaTe TOHOMETpHUU OBLIO OTMEYEHO, YTO KOMOMHAIMS JaHHBIX
JIEKapCTBEHHBIX CPEJICTB Bejla K HOpMaJM3allud KPOBSHOTO AaBieHus. Tak, y cobak
BTOPOW IPYIIIBI OCIIE JEUYEHHSI CUCTOIMYECKOE apTepUaIbHOE JIaBIEHUE CHUYKAJIOCh HA
7,2%, a y cobak TpeTbel Ipymnibsl HA000POT - MoBkIMAIOCh Ha 4,1%. JlnacTonmmyeckoe
apTepuaiIbHOE JaBJICHHE Yy cO0aK BTOPOH IpyIIIbl MOCIie JieueHus1 Obu1o BhIe Ha 6,3%,
YeM JI0 JICYEHNs, a y )KUBOTHBIX U3 TPETHEN IMOAONBITHOW IpynIibl rocie gedeHus JA /]
OBLJIO IOCTOBEPHO HUXKE, YEM Y TOM e Tpynisl 10 jJedenus Ha 12,7% (p<0,05). Cambie
3HAYMMBbIE W3MEHEHUs HAOJII0JalINCh B MOKa3aTese IyJbCOBOIO JABJIECHHS y coOaK
o0enx moaomnbITHBIX Tpynn. W, ecam y cobak BTopoil rpynmnsl nocne jgedeHust [1A/J]
nocToBepHO cHmkanoch Ha 19,3% (p<0,001), To y cobak Tpersedt rpymnmsl [TA]]
noBbimanock Ha 35,0%. Crnemyer OTMETUTBH, YTO BCE OTU WU3MEHEHUS INMPUBOIWIN K
HOpMAaJIM3allMM TOKa3aTeJell KPOBSHOTO JaBJCHHS Yy CcO00aKk BTOPOM M TpeThel
MOJOMBITHBIX TPYIIIL.

Kacaemo peHTTreHOJIOrM4ecKoro WCCIEAOBAHUS TPYAHOM KIETKH Yy co0ak,
UCIIOJIB3YIOIINXCSI B OMBITE, OBLIO YCTAHOBJICHO OTCYTCTBHE 3HAUMMBIX KIMHUYECKUX
U3MEHEHU B pa3Mepax CepAeyHOro CuiIydTa 10 W mocie JseudeHud. Hampumep,
TOpaKaJIbHBIA HHAECKC y COOAaK BTOPOM T'PYIIIHI MOCIe JieueHus: Obu1 Ha 4,8% HIKe, 4eM
B TOM K€ TPYIINE JI0 JICYEHUS, a Yy )KUBOTHBIX TPEThel Tpynibl - Ha 4,3% Hinke. Y cobak
BTOPOM TIpYIIbl TOCHe Kypca JedeHusd KodpuuueHT bblokeHeHa 1o MIHpUHE
noBeImancs Ha 0,6%, a 'y cobak TpeTbelt rpytibl oH cHuxaics Ha 9,1%. Koaddurment
brlokeHeHa mo mivMHe y cobak BTopoi rpymnmbl cHkaincs Ha 0,8% mocie Kypca
Tepaluu, a y >KUBOTHBIX TpeThe rpynnbl KodpduireHT bblokeHeHa Mo JIMHE
camkaincs Ha 5,0%. Takue maHHBIE TOBOPAT O TOM, YTO PEHTreHOrpadus TpyIHOU
KJICTKM Ha HadalbHBIX cTagusax 3a0oneBanus JIKMII oOmamaer  HU3KOM
YYBCTBUTEIBHOCTHIO M HE MOXET OBITh PEKOMEHJOBaHAa KaK CKPUHUHTOBOE
UCCJIEIOBaHNE CO0aK. DTO 3aKIIOUCHHUE HAXOJWUT TOJTBEPKICHHE B paboTax NPyrux
aBTOpoB (CTekonbHUKOB, A. A. 1 coaBT., 2016; Hukynun, U. A., 2018; Annukos, B. B.,

2019; Allen, C. et al., 2015).
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Hcxoas u3 JaHHBIX, MOJIYYEHHBIX B XOJE OIbITa, MOXKHO CIENIATh 3aKII0UYEHHUE 00
3¢ (HEeKTUBHOCTH KOMOMHAIIMM JICKAPCTBEHHBIX NpenapatoB «BeTMeanH» B J03UPOBKE
0,5 Mr nmmoOeHgaHa Ha 1 Kr Maccel Tejla JKUBOTHOIO 2 pa3a B J€Hb U
«CnupoHonakToH» B Jo3upoBke 0,5 Mr cnupoHONIakTOHa Ha 1 Kr maccel Tena
XKUBOTHOTO | pa3 B JeHb. B Xone ombiTa HU Yy OJHOTO U3 XUBOTHBIX B 00EHX
HOJIONBITHBIX TPYMIax He ObUIO OTMEYEHO TOKCHUYECKHUX WM aJUIEPIMUECKUX SIBJICHUN
Ha (pOHE NPUMEHEHUS YKa3aHHBIX NPENapaToB B yKa3aHHBIX JO3HPOBKaX.

Emé ogauM BaXKHBIM 3aKJIIOUEHUEM SIBIISETCS TO, YTO 3(P(PEKTUBHOCTH JICUCHUS Y
cobak BTOpOW Ipymmbl ObUIA BBIIIE, YEM Y COOAK TPETbEW TPYIIIbI, TO €CTh JICUEHUE
ClIelyeT HauMHaTh YK€ MpH TNosiBIeHUM nepBbix npuszHakoB JKMII y ciyxeOHbIX
cobak. [TonoOHbIEe pe3yabTaThl MpeAcTaBieHbl U B Ipyrux padorax (Llepdakos, I'. I'. u
coanT., 2018; Kamoxnsiii, 1. 1. u coast., 2019; Cepreena, II. b., Ceprees, /. b.,
2020; Ceprees, /. b., Kosanes, C. I1., 2020; Amwun, A. B. u coasr., 2020; Boyle, K. L.,
2012).
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3. BAKVIIOYEHUME

B pesynbrare Hacrosieil paboThl ObLJIO MPOBEACHA KOMIUIEKCHAS AUAarHOCTHUKA
COCTOSIHUS ~CEPJICYHO-COCYANCTOM CHCTeMBbl y 345 cobak Ciy’)keOHBIX TIOpOI,
chOpMHUPOBaHbI TPYMIMBl KUBOTHBIX, pacHpe/eIEHHBIX IO CTENEHH BBIPAXKECHHOCTH
MAaTOJIOTHH, U MPOBEICHBI JI€UeOHbIE MEPOIPUSITHUS JJisl COOAK, BXOAUBIIUX B TPYMIIBI C

JETKON U CpeAHeH CTEeNeHbI0 3a00IeBaHuUs JUIATAIIHOHHON KapIUOMUOTIATHEMH.

3.1 BeiBoABI

1. Cpenu oOwiero morojioBbs co0aKk CIyKEOHBIX MOPOJ, HCIOIb3YIOLIUXCS B
OXpaHHOM M TIOMCKOBO-cHacaTelbHoM padore B Tropone Cankr-IlerepOypre u
Jlenunrpajackoi o6xactu, 27,8% >KUBOTHBIX UMEIOT OTKJIOHEHUSI Pa3TUYHOU CTETICHU
TSXKECTH B COCTOSTHUU 3/I0POBBS CEPJICUHO-COCYIUCTON CUCTEMBI.
2. [IpyuuyriHaMU pa3BUTHS JUIATAIIMOHHON KapJUOMHUOMNATHH y CO0aK CIy>KEeOHBIX
MOPOJT SABJISIIOTCSI BHICOKHUE (PUBMYECKHUE HArpy3KH, a TakKe MPeIpacroioKeHHOCTh K
3a00JIeBaHUIO.
3. OcnoBuble kuHUYeckue mpusHaku JJKMII y cobak: cHmkeHre mepeHOCUMOCTH
¢dbuzmyeckux Harpy3ok (82,3%), onpmuka (78,4%), xamens (64,7%), ucromieHue
(19,6%).
4. Y Bcex JKHMBOTHBIX C HapyIICHUSIMH B pabOTe CepACHYHON AeSATEINHHOCTU
OTMEYEHBI CJICIYIOIINE U3MEHEHUS:
® YBEJIMYEHUE YACTOTHI CEPACUYHBIX cOKpalieHuil oT 19,4% B HayanbHBIX CTAAUSAX A0
81,5% Ha mo3gHuX cTaausax 3a0ojeBaHUs, CHUKEHUE (Ppakiuu BeIOpoca oT 6,4%
10 38,3% u ppaxumonHoro ykopoueHus ot 2,6% no 11,0%;
® 3aMeJJIcHHE TIOTOKOB KpPOBH uepe3 AaTPUOBEHTPUKYJISIPHBIE M TOJYJIYHHBIC
KJananel cepana ot 16,5% y KUBOTHBIX ¢ cyOkimnHU4YeckuM TeuenueMm JJKMII u

10 57,9% y )KMBOTHBIX C TshKenou aekomneHcupoBannon JJKMIT;
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® HapyIIEHUE CEPACYHOTO pPHUTMa, OOYCIOBICHHOE 3aMEJICHUEM MPOXOKIACHUS
ANEKTPUYECKOT0 UMITYJIbCA IO MUOKApay OT 6,7% 1o 42,2%;

® TUIIEPTEH3USI HA HaYalbHBIX cTaausix 3aboneBanust Ha 13,1%, a 3arem
MOCTEIIEHHOE CHIKEHUE apTepUANIbHOTO JIaBJICHUSI Ha 0OoJiee MO3JAHUX 3Tarax
pa3BUTHSL OOJIE3HH — TUIMOTEH3Us Yy CO00aK C JACKOMIIEHCHPOBAHHBIM TEUEHUEM
JAKMII cocraBnsna mo 21,6%;

® yBEJIMYEHUE TEHU ceplla (TopakaabHbIM HHAEKC Bo3pacTai Ha 10,8% y ®KUBOTHBIX
Ha HayaJbHBIX dTanax 3aboneBaHuss u yBenuuuBaicsa Ha 113,5% y cobak Ha
MOCJICIHUX JTalax pa3BUTHA OOJIE3HW; WHICKC bBIOKEHEHa TI0 MIHUPUHE
yBemmmuuBaiics ot 1,0% o 52,3%, a uHnekc bblokeHeHa Mo JIMHE BO3pacTajl OT
6,6% 1o 46,5%) u ycuieHue PEHTITCHKOHTPACTHOCTH TKAaHM JIETKUX Ha
PEHTIEHOTPAMME;

® yBeJMYEHHUE aKTUBHOCTH (pepMeHTOB B chiBopoTke kKpoBu: ACT (ot 34,8% no 3,8
paz), JIAI" (ot 5,6% 1o 58,9%), KOK(ot 2,3 pa3 no 3,3 pa3), Tponounun I (ot 3,9
pa3 o 17,3 pa3), NT-proBNP (ot 2,1 pa3 no 20,5 pa3).

e lcToHueHHE MHOKapJa BO BCEX HCCIEAYEMBIX Y4YacTKax CEpJila, yBEIUYEHUE
MEKKJIETOUHOIO0 MPOCTPAHCTBA MEXKAY KapAUOMHUOLMTAMH, a TAKXKE 3aMEIICHUE
pabounx KapAUOMHOILIMTOB aJUMOIIUTAMU.

5. B newenun cobak ¢ JAKMII mpenaparamu «Betmenun» u «CupOHOIAKTOH
OoTMeuYaeTcs BbICOKash 3(PGEKTUBHOCTh HA PAHHUX dTalax pa3BUTHS 3a00JEBaHUS:
4aCcTOTa CEPJICUHBbIX COKPAILEHUN BO3BpallaeTcs B TPaHUIlbl PeEepPEeHTHBIX 3HAYCHU;
BO3pacTtaeT ¢paxius Beiopoca (6,3%) u ¢ppakimonHoe ykopodeHue (2,0%); pazmepsl
TEHH cepAlla Ha PEHTreHOrpaMMe HMEIOT TEHJCHIIMI0O K CHUKEHUIO (TOpaKaJbHBIM
WHJIEKC CHIDKAJICS He MeHee, yeM Ha 4,3%, kodddunreHt brlokeHeHa B IJIUHY
CHIDKaJICS He MeHee, ueM Ha 0,8%); HopManu3yeTcs apTepuaibHOe AaBJeHUE; Y cobak

YBCIIMYHUBACTCA TOJUJICPAHTHOCTD K (1)I/IBI/I‘ICCKI/IM Harpys3kKam.
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3.2 IlpakTH4yecKue npeaaoKeHus

1. AKTyanbHOU 3a/1auell COBEpEeMEHHOW BETEPUHAPUU SIBIISIETCS BBISIBIIEHUE COOAK C
npeapacnonoxeHHoctbto kK JIKMII B panHeM Bo3pacte ¢ 1eibl0 MPOGUIAKTUKH
3a00yieBaHus, BO M30€XKaHUE MaTEPUAbHO-DKOHOMHUYECKUX 3aTpaT Ha JPECCHPOBKY,
TPEHUHT U COACPIKAHUE OOJBHBIX KUBOTHBIX.

2. BBICOKYI0 NMarHoCTMYECKYI0 LEHHOCTb B HCCIIEIOBAHUM COCTOSHMS CEpALA
UMEIOT JXOoKapauorpadus U dIeKTpokapAuorpadus, KOTOpble MOTYT OBITh
PEKOMEHJIOBaHbl K  00s3aTEIbHOMY  BKJIIOYEHHIO B CIHCOK  €XKEroJHOU
JUCTIaHCEPU3allMU )KUBOTHBIX, HAXOIALINXCA B paboTe.

3. Hnst  neuenus cobak, OompHBIx JIKMII, 1menecoobpa3HO NPUMEHSTH
KOMOMHHMPOBAHHOE HCII0JIb30BaHUE MpenapaToB «Bermenun» u « COMpPOHOIAKTOH» IO
cxeme, MPeJCTaBIEHHON B Hacrosuel padore: «Bermenun» nepopaibHO, B CYyTOYHOM
no3upoBke 0,5 Mr nuMoOeH1aHa Ha 1 Kr Beca )KMBOTHOTO, /1Ba pa3a B JIEHb, B TEUCHUE
90 nmen, «COuUpOHONAKTOH)» NEPOPAIBHO, B CYTOYHOW n03upoBke 0,5 wMr
CIIMPOHOJIAKTOHA HA 1 KT Maccel Teja )KMBOTHOI'O, J1BA pa3a B J€Hb, B TeueHHE 30 THEN.
4, [lomyueHHble  pe3ynapTaThl  HACTOSIIIETO  HCCIEAOBAaHUS  MOTYT  OBIThH
WCITIOJIb30BaHbI MPU COCTABJIEHUU YYEOHBIX MOCOOMH, HAYUYHBIX CTaTe U METOINYECKHUX
yKa3aHU#, Kacarommxcs 3a00JIeBaHUM CEpJIeYHO-COCYANCTON CHUCTeMBbl y co0ak, a
TaKXKe IIPU YTEHUU JIEKUMHA W TNPOBEACHUU IPAKTUYECKUX 3aHATHUM Yy CTYIEHTOB,

oOyuaromuxcs no crnenuaibHocTu 36.05.01 «Betepunapusi».
3.3 IlepcneKkTUBBI JajIbHeHIEH Pa3pad0TKU TeMbI

[Tomy4yeHHbIE TaHHBIE O YACTOTE BCTPEUAEMOCTH KaAPIMOJOTUYECKUX MATOJIOTHIH,
UX KIMHUYECKUM MPOSIBICHHSIX, BO3MOXKHOCTSX JIADOPAaTOPHONW M MHCTPYMEHTAIBLHOMN
JUArHOCTUKM, HAJWYWU THCTOJIOTUYECKUX W3MEHEHUM B TKaHAX CEpjla 3HAYMTEIbHO
YTOYHSIOT ¥ JOMOJIHSIIOT UMEIOIINUECS CBEICHUS O NWJIATAIMOHHON KapAWOMHONATHH.
[IpennoxkeHHass cxema JiedeHUs 3a00JEBaHUS HA PaHHUX CTAAUSX TPOSBICHUS U
METOJIbl JUArHOCTHUKUA MOTYT OBITh PEKOMEHJIOBAHBI JJIi BHEAPEHUS B KIMHHUYECKYIO

PAKTHKY.
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Pe3ynbraThl npoBeA€HHON pabOThl MPEANOoNaraloT MepCreKTUBbl PA3BUTHUS TEMbI
B CJIETYIOIINX HAMpPaBICHUIX:
e U3yuenue crenenu pacnpoctpanenus IKMII B npyrux pernoHax m cyObeKTax
Poccuiickon @enepannu;
e VYcTaHOBJIEHHE I'€HETMYECKUMX ACMEKTOB HacleloBaHUs 3a00JieBaHUM cepila U
METO/IbI UX OIpEeICTICHHS;
e Pazpabotka d(QPEKTUBHBIX M HSKOHOMHMYECKH IIeJeco00pa3HbIX Jie4eOHO-

HpO(bI/IJIaKTI/ILIeCKI/IX MepOHpHHTHﬁ, HaIlpaBJICHHBIX Ha 3aMCHJICHHUC PAa3BHUTUA

JIKMII y 60mpHBIX cOOaK.
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4. CIMCOK COKPAILIEHUN

AB - aTpuOBEHTPUKYJIIPHBINI

Ao - aopta

ACT - acmapratamuHoTpaHcdepasa

['KMII - runieprpoduyeckas KapAuOMUOIIATHS

A/l - tMacToIM4ecKoe apTepUAIBHOE TaBICHUE

JAKMII - nriatannoHHas KapAuOMHOIaTUS

3CJDKn - 3aHs5 CTEHKA JIEBOTO JKEJIYJI0YKa B CTAAUIO THUACTOJIBI
3CJDKc - 3aaH54 CTEHKA JIEBOTO KETYA0UYKa B CTAUIO CUCTOJIBI
KJIP - KOHEYHBIN UaCTOJIUYECKUI pa3zMep

KCP - KOHEUHBII CUCTOJIUYECKUMN pa3Mep

K®K-MB - kpeatundocdarkunasza ¢ppakunun MB

JIAL' - makrarnernaporeHasa

JIX - neBeIit xKemygouex

JIIT - neBoe mpencepaue

M - muokapn

MOKIIz - MexoKemyJ0uKOBasi IEPETOPOJIKA B CTATUIO JAACTOJIbI
MIKIIc - MexoKeny104KOBasi IEPETrOPOIKa B CTAIUIO CUCTOJIBI
MK - MuTpasibHBIN KIanaH

[TA]] - myJIbCOBOE apTepHUAIBHOE J1aBICHUE

[IBJIA - npaBasi BETBb JErOYHON apTEPUU

IK - mpaBbIi xkeiry104eK

I1IT - mpaBoe npexncepane
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ITCCIUIA - nukoBas CKOPOCTb CUCTOJIMYECKOTO MTOTOKA YEPE3 KilalaH JISTOYHOU
apTepuu

[ICTAOII - nuKoBasi CKOPOCTh TPAHCAOPTAIBHOTO MTOTOKA
[ICTKII - nukoBasi CKOPOCTh TPAHCTPUKYCITUIAIBHOTO MOTOKA
[ICTMII - nukoBasi CKOPOCTb TPAHCMUTPAILHOTO TOTOKA
PAAC - peHHH-aHTMOTEH3UH-AJIbIOCTEPOHOBASI CUCTEMA

CA]Jl - cuctonuyeckoe apTepuanbHOE JaBJICHHUE

V3WU - ynbpTpa3zByKOBOE UCCIEA0OBAHUE

VYO - ynapsblif 00bEM

Y1/ - yacToTa AbIXaTEIbHBIX JIBHKCHUM

YCC - yacToTa cepieUHBIX COKpAICHHUI

OKI' - anekrpokapauorpadus

OH - sHaokapna

OII - sanukapa

Ox0oKI" - sxokapauorpadus

EF - ¢paxuus BeiOpoca

FS - ¢ppakunonHoe ykopodeHus

IVRT - Bpemst U30BOTIOMETPUIECKOTO PACCIA0ICHHS JIEBOTO KETY0UKa

NT-proBNP - M03roBoi1 HaTpulypeTUYECKUI TTENTH
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