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CKopocCTh ¥ TIyOMHa pacciabieHus MUOKapa ONpenessiioT HalloJTHEHUE JIEBOTO Ke-
nynouka (JIZK) B paHHIo0 auactony. st aHanu3a ¢a3bl paccaabdieHus ObLT MCIOIb-
30BaH MeToj JorapudmupoBanus TaneHust napiaeHust B JIZK y kpwic. [locreneHHoe
YCKOpeHMe pacciiabiieHusi ObUIo OOHAPYXKEHO TMPU TMepexoie OT M30BOJIOMUYECKOM
dasbl K ayKCOBOTIOMMUECKOI (ha3e HEMOCPEACTBEHHO Mepe] OTKPbITUEM aTPUOBEH-
TPUKYJISIPHBIX Ky1anaHoB. [TocTosiHHAsi ckopocTu pacciabieHust B 3Toi dhase Oblia 00-
paTHO TPOIOPLUUOHATIbHA 3HAYEHUSIM MUHUMAJIbHOTO IMACTOJIUYECKOTO IaBJICHUS
JI2K 1 koHeuHoro cuctoindyeckoro oobema JIZK. Pe3yabTaThl TOKa3bIBalOT, YTO MOCTE-
TMEHHOE YCKOPEHME pacciablieHUsT TPOUCXOIUT 3a CUET BBIMPSIMIICHUST TTPY>KUHUCTOM
CTPYKTYpPbl KOHHEKTUHA (TUTHUHA), KOTOpasi CKMMAaeTCsl BO BpeMsi COKpaIleHUsI.

Knrouegoie cnrosa: Muokapa, aykcoBoJiiomuueckasi haza, KOHHEKTUH (TUTHH)
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BBEAEHUWE

Juacrona cepaua siBisieTcsl BaxkHellei ¢a3oii cepaeyHoro 1yKia, oHa ONpenessieT
CTENeHb PaCTSXKEHUs] CApKOMEPOB U CUJIy TOCHeayoliero cokpaiieHus. [lpunsito ne-
JIUTH IUACTOJIY Ha 4 mepuoaa — M30BOIIOMUYECKOE pacciabiaeHue, (gpa3pl OBICTPOro Ha-
TMOJIHEHUSI, TMacTa3a u (pazy OTHOCUTENIbHO MEJIEHHOTO HATMIOJTHEHUS TIPY COKPallleHU U
npencepauii. CKOpocTb U30BOJIIOMUYECKOTO pacciabieHus orpeelisieT ypoBeHb MUHU-
MaJIbHOTO IMACTOJIMYECKOTO NaBjieHus B JieBOM kenynouke (JIZK) u Tem caMbiM — CcKO-
POCTb U BEJIUUMHY ObICTpOro HarojiHeHus JIZK nmpu oTKpBITUM aTpUOBEHTPUKYJISIPHBIX
KiarraHoB. I1pu xpoHudeckoii cepaeuHoil HenpocratouHoctu (XCH) yenoBeka Hapylie-
HUe pacciiabjeHrs MMOKap/a sIBJISIeTCs Cepbe3HOii MpobiiemMoii [ 1], oHo siBiisieTcs: Takke
KJTIOUEBBIM MOKa3aTeJieM TMAaCTOIUIYEeCKO nuchyHKIUM [2].

Paccnabienne Myuokapaa npeacTasisieT CO00i CI0XKHBIN Mpoliecc, B KOTOPOM BblIe-
JISTFOT aKTUBHbIN U TTACCUBHBINA KOMIIOHEHThI. AKTUBHbBIIT KOMIIOHEHT — 3TO TMPOIIECC MO~
mromenus Ca** U3 MMOGUOPUIT MIaBHBIM 06pa30M B CAPKOIMIA3MaTUUECKUil PETUKY-
yMm depe3 KanblmeByio AT®a3zy SERCA2a. OH npoucxogut ¢ 3atpatoit AT®, Tak Kak
Ca™™* TpaHcropTupyeTcsi BHyTpb NPOTUB BBICOKOTO KOHLEHTPALMOHHOIO IpajueHTa 1
Tpebyet okoso 30% sHepruu, 3aTpaunBaemMoii mpu cokpaiieHuu [3]. Kpome toro, ynane-
Hue Ca't M3 MMOMIa3MBI IPOMCXOAUT TAKXKE TMPH YUYaCTUM HATPUIi-KaJIbLIUEBOTO 00-
MeHHUKa capkoiaeMMbl (NCX), HO 3TOT KOMITOHEHT CJIa0O0 BhIPaXKeH y KPBHIC U MBIIICH
[4]. TTaccuBHBIIT KOMIMOHEHT OOECTeYnBAET MOCTENIEHHOE BOCCTAHOBJIEHUE MCXOMHOI
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JUTMHBI CApKOMEPOB, OH OIpEeNeJisieTCsl CBOMCTBAMU COKPATUTEbHBIX O0eJIKOB [5]. D10, B
YACTHOCTH, TIONTBEPXKIAETCS TEM, YTO B OOJBIIMHCTBE SKCIEPUMEHTAIBHBIX paboT Mo-
Ka3aHo, YTO CKOPOCTb CHUIKEHMS TIEPEXOTHOTO TIpoliecca Kalbliusl OOBIYHO MeIJIeHHEe,
YeM CKOPOCTb pacciiabiieHus [6].

TMonmasnstoniee OGOTBITUHCTBO PAaGOT MO UCCIAEIOBAHUIO PaCCIabIeHUsT TTOCBSIIEHO
M3YYEHUIO aKTUBHOTO KOMITOHEHTA, MOCKOJIbKY OH B 3HAUMTEIBLHON Mepe oIpenesisieT
ryouHy pacciaadyieHus [7]. [Tockojibky MakCUMaJjibHasi CKOPOCTb CHUXKEHUST TaBJICHUS
(— dP/df) 3aBUCUT OT BeIMUUHBI MakcuMalibHoro nasiieHust B JIXK (P,,,), ObLIO NMpeasno-
JKEHO XapaKTepH30BaTh 3TOT MPOIECC MHACKCOM pacciabiieHus, MPeACTaBIsSBIINM OT-
HoweHue — dP/dt/P, ., [8]. DTOT nokaszaTenp ObUI CTAOUIIEH B MpeleIax HOPMaTbHOTO
Pax, HO YMEHBLIAJICS NIPU BBICOKOM P, ... Bckope 6bL1 pa3paboTaH Apyroit Kputepuii —
KOHCTaHTa BpeMeHM pacciiabieHus (tau), orpenessieMast Ha OCHOBe JIorapu(pMUpoBaHUsI
KkpuBoit nageHus nasieHus B JIK [9]. DkcriepuMeHThl Ha U30JIUMPOBAHHBIX TpabeKyaax
OTYETJIUBO MOKA3AIU YCKOPEHUE paccyabiaeHus MPU YBEIUUYEHUU YaCTOThl COKpaIlleHU
[10, 11]. B ycnoBusix in vivo 3TO TO3BOJSIET CEPAILY OOECIIEUUTh JOCTATOUYHOE HarOJHe-
HUE XeJyTOUKOB MPU YKOPOUEHHOM AuacToiuveckoil nayse. OmHako 5Ta 3aKOHOMep-
HOCTb Y MBILIIE U KPBIC in Vivo POSIBISIETCS ropa3no ciabee n3-3a orpaHUYeHHOTO Ara-
Ma3oHa yBEJIWYEHUs YaCTOThI COKpalieHni. Takke B 3TUX YCIOBUSIX tau MaJIO 3aBUCUT OT
YaCTOTBI COKpAIEHU, CUCTOIMYEeCKOTO AaBieHus B JIK, muacToamyeckoro 1 KOHEUHO -
cuctommyeckoro obbema JIPK, mosblneHns koHueHtpanuu Ca'*, Ho 3HauMTeNbHO
YMEHBIIIAeTCs IO BIIMSIHEM HopaapeHaianHa [12] uim n3onporepeHosa. DTo coriacy-
€TCSl C U3BECTHBIMM JAHHBIMU O CIIOCOOHOCTH KaTeXOJaMUHOB YCKOPSITH IONIOIICHUE

Ca** u3 MHOGMUOPIILT B capKOTLIa3MaTUUECKUIT PETUKYIIYM.

PaznuyHbie criocoObl OLIEHKY M30BOJIOMUYECKOTO pacciabiieHust ObUIN TIPUMEHEHBI
[13], HO 3akmouuTenbHas (a3a pacciaabieHUs He IIpUBJIeKala IIMPOKOTr0 BHUMAaHUS.
IMonaraioT, YT0O MOHOIKCTIOHEHIIMAILHBIN XapaKTep KPUBOUW MaaeHUsl JaBJIEeHUST CO-
XpaHsieTcsl 10 3aBepllieHusl paccnabiieHus [9], HO yXe IaBHO B OMbITaX Ha cepialax
MOPCKMX CBUHOK [14] u cepaiiax co6ax in vivo [15] 6b1JI0 0GHApYy:KeHO YCKOPEHHOE Ma-
JieHUe NaBJeHUs B 3Toii (hase, coBnanarwliee ¢ HAYMHAIOIIUMCS YBEJIMUEHUEM KaMepbl
JIK. Ora ¢daza nuacTonbl, B OTJIUYME OT MU30BOJIOMUYECKOI, MOJyuyunsia Ha3BaHUe “ayK-
COBOJIIOMUYECKOI”, TIOCKOJILKY pacciabiieHue MIPOUCXOOUT MPU TIEpeMEHHOM o0beme
JI2K. PacyeT KOHCTaHTBI CKOPOCTHU pacciabieHus (BeJIMUYUHbI, 00paTHOI tau) Ha OCHO-
Be JiorapudMUpPOBaHUS KPUBOU NaBjeHMUsI, TToKa3all ee 00jiee BBICOKYIO YYBCTBUTEb-
HOCTb K UHOTPOTIHBIM (haKkTOpam IO CPaBHEHUIO C KOHCTAHTOI B M30BOJIIOMUYECKOM
daze. OqHAKO OTCYTCTBUE KOHKPETHBIX TaHHBIX O COOTHOIIIEHWM aBJIEHUS U 00beMa
JIK B aykcoBomtoMuyeckoit ¢daze m3-3a OTCYTCTBOBABIIMX TOTAA TEXHWUYECKUX BO3-
MOXHOCTEI OrpaHUYMIIO BO3MOXHOCTH aHaiu3a. ToJIbKO Tocie CO31aHUs BBICOKOYYB-
CTBUTEJIbHBIX TaTYUKOB, MO3BOJISIIOIIUX OMHOBPEMEHHO perucTpupoBarb 0obeM JIK u
NIaBJICHUE B HEM C BBICOKMM BPEMEHHBIM pa3pelieHUeM, CTaJlo BO3MOXHBIM MpoaHa-
JIM3UPOBATh UX COOTHOINIIEHUE B HavYaibHOM (a3e nuactosbl. Lleab naHHOM paboThI CO-
cTosIa B JCTAJIbHOM aHajM3e BCEel KpUBOil pacciabieHUs1 U TMHAMUKWA HadajJlbHOTO
HarosHeHus JI2K.

METOAbI MCCIIEJOBAHUA

B pabote ncnonb3oBaHbI KpbICHI-caMIIbl cToKa Wistar Maccoit 350—400 r B Bo3pacte
5—6 MecstieB. 2ZKUBOTHBIX COIEPXKaJIM B OMOKIIMHUKE KapAMOIIEHTpa B KJIETKaX IO 5 0Co-
6eif co CBOOOTHBIM TOCTYIIOM K CyXMM KopMaM U Boje. CBETOBOM peXXKUM KOHTPOJIUPO-
Baiics (12 4 ocBeleHus, 12 4 3aTeMHEeHMsI) IPU IOCTATOYHOM CMeHe 00BbEMOB BO3ayXa U
Temmneparype 19—23°C.
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Puc. 1. lunamuka naneHus gasnenus B JIZK B o0b1uHoI#i (a) u norapudmupoBaHHoit (b) mikane. 1 u 2 — u3oBo-
momMuyeckast dasa, 3 — aykcoBoimoMuueckast hasza. KpyrusHa HakioHa npu X XapakTepu3yeT KOHCTaHTY CKO-

pOCTH paccilabiaeHMsT KaXI0ro yyacTka.

Ilon 305eTIIIOBBIM HApPKO30M (5 MT/KT) BBIITOJHSUIN KateTepusamnuio JI2K mpu momo-
mm crangaptHoro PV-karerepa FTH-1912B-8018, BBoguMoro uepes rpaByld COHHYIO
aprepmio, n ycwautenass ADV500 (Transonic, Kanaga). Vcronb3oBaay mporpaMMHOE
obecneuenue LabChart ADInstruments 8.1.2 (ABcTpaiusi), ITO3BOJISIBILIEE PACCUYNTHIBATh
ooiiee 20 mapaMeTpOB COKPATUTEIbHOI (PYHKIIMM B XOAe CEepAeYHOro mukia. B memsx
YMEHBIIIEHUSI TPUTOKA K CEPJILLY BBITTOJIHSUIM KPaTKOBPEMEHHOE MepeKaTue HUKHEH 1mo-
Jioit BeHsbl [12]. s craTucTU4ECKOil 00paboTKM pe3yIbTaTOB U3MEPEHUIA UCITOIb30BaIN
aJITOPUTMBI, MIpenocTaBiisieMble mporpammoii Microsoft Excel (2013). PesynbraThl npen-
craBiieHbl B BUune M + SEM.

Pacuem kouncmanm paccaabaenus. JIns aHanyM3a MCIIONb3YeTCsl YJacTOK NABJICHUs B
JI2K, HauMHAaIOmMUics OT MOMEHTAa TTMKa CKOPOCTY TaJeHUST TaBJICHUST, KOTOPBIN OJIM3-
KO COBITaJlacT C MOMEHTOM 3aKPBITHSI a0pTaIbHBIX KiarmaHoB. Eciu 6bl pacciiabieHue
Ha BCEeM TIPOTSIKEHUM OBIJIO 9KCITOHEHIIMAIBbHBIM, TO MPU HATYpaJbHOM Jorapudmu-
pOBaHWM KPUBOW NMaBJICHUsI, MIPEACTABICeHHON Ha puc. la, OblIa ObI TIpsAMast JIMHUS.
OnHako Ha puc. lb BUAHO TMOCTENEHHOE yBeIWYEeHUE HaKJIOHA KPUBOM, OTYETIMBO
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Puc. 2. lunamuika nagenus nasaenusi B JIK (Buusy, 1JI2K) u npupocra oobema JIXK (BBepxy, OJIK). IlIkana

Ha OpAWHATe MPEICTABJSIeT BEIMYMHbBI AaBACHUS (MM PT. CT.) 1 oobema JIK (MKI1).

BUIHBI 3 CTENEHU HaKJIOHA. B KaxkaoM ydyacTKe MpOUCXOIUT TMOoA00p JUHUU TPpeHaa C
BBIYMCJICHUEM BEJIMUMHBI JOCTOBEPHOCTHU annpokcuManuy R> He menbuie 0.999. Ha-
KJIOH JIMHUY TPEHIA Ha STUX TPEX yUacTKax Xapaktepusyercst BenmarHamu: 1) y = —0.115x (R?
=0.999); 2) y = —0.1569x (R?> = 0.9991); 3) y = —0.2102x (R> = 0.9992). COOTBETCTBEHHO
HavaJ bHasl M30BOJTIOMUYECKasi KOHCTaHTa pacciadieHus pasHa 115 ¢!, Bropast nzoso-
JIOMUYecKast KOHCTaHTa — 157 ¢!, a aykcoBomoMuueckast Konctanta — 210 ¢~!. O6par-
Hasg BermunHa (1000/koHCTaHTAa HAKJIOHA) XapaKTepru3yeT KOHCTAHTY BpeMEHHU pacciaal-
nenwus (tau), u uudpbl NprodpeTaoT obpaTHoe 3HaueHue: 8.7, 6.4 u 4.7 mc. B GonbiInH-
CTBE OTBITOB JIOTapu(MUPOBaHHAsI KpUBasl pa3aeisieTcsl Ha 3 yJacTKa, JIUIITb B HEKOTOPBIX
U3 HUX — Ha 4.

PE3VIIBTATBI UCCIIENOBAHUWA

Ha puc. 2 nokazaHa auHaMuka najaeHus aasiaeHus B JI2K u nuHaMuka u3MeHeHus ero
o0ObeMa B mepuoie OT MaKCMMyMa CKOPOCTY CHYXKEHUSI IaBJIEHUsI, KOTOPBI OOBIYHO Ha-
omonaercst ipu ypoBHe nasieHus 80—90 MM pt. ct. OTUETIUBO BUIHO, YTO HEOOJIbIIOE
yBeandeHue oobema JIK Ha 20 Mxi mpumepHO depe3 10 Mc cMeHsieTcss 60jiee KPYThIM
yBeJIMYeHUEM 0ObeMa TT0C/ie OTKPBITHSI aTPUOBEHTPUKYJISIPHBIX KilaraHoB. TakuMm o6pa-
30M, JUTUTETLHOCTD ayKCOBOJIOMUYECKOM (ha3bl B JAHHOM OITBITE COCTaBMIIa OKOJIo 10 Mc.

PacyeT KOHCTAaHTBI CKOPOCTH PacciiabiIeHMsI IO CITOCO0Y, U3JIOKEHHOMY B METOIMKE,
MO3BOJIAET MPOCICANTh TMHAMUKY €€ U3BMEHEHUS B TeUeHHE BCeli (ha3bl TTajeHUs JaBiie-
Hus B JIK (puc. 3). BeineneHo 4 yyacTka, IepBblil 3aKaHIMBAETCsI, KOTIA JaBJICHUE CHU -
KaeTcs IpuMepHo 10 20 MM PT. CT., a TOCJIEAHUI — B ayKCOBOJIIOMHUYECKOM (haze — Ha-
CTYITaeT Ha YPOBHE OKOJIO 8§ MM PT. CT., IPX 3TOM €€ BeJMYMHA MOYTH B 2 pa3a MEeHbIIe
HavanbHOM. ClienoBaTeIbHO, CKOPOCTh CHMXXEHMS JIaBJICHUS B ayKCOBOJIOMUYECKOM
¢aze Bo3pacTaeT MOUTH BIBOE MO CPABHEHUIO C HAYAJIbHOI U30BOJTIOMUYECKO (ha3oii.

B cpenHeM u3 16 onbITOB KOHCTaHTa CKOPOCTH HAaYaJIbHOM U30BOIOMUYECKOM (Da3bl
(MKP1) coctaBnsima 103 £ 5 ¢!, a KOHCTaHTa CKOPOCTM ayKCOBOJNIOMUYECKOi a3kl

(AKP) — 183 £ 7 ¢!, T.e. ckopoCTb MajieHNs NaBJICHUS B AyKCOBOJIIOMUYECKOT (haze Gbl-
Jia BeIIe B 1.8 pa3za. KoHell mepBOHAaYaJIbHOTO 3KCITOHEHIIMATBLHOTO PacciabiIeHUsT OT-
MeYeH Ha ypoBHe 34 + 2 MM PT. CT., a HaYaJI0 ayKCOBOTIOMHUYECKOM (pa3bl OTMEUEHO Ha
ypoBHe 11 £ 1 MM pT. cT. @pakuust BeIOpoca 6buIa paBHa 65 = 2%, a MUHUMAJIbHOE JaB-
sneHue BJIXK 0.2 £ 0.4 MM pT. CT.
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Puc. 3. Mumoctpaumst imHamuky cHykeHust nasienus B JIZK (AJ12K) u koHcTaHTh ckopocTy paccnabienust (KP)

B TCYCHUE paCCﬂaGHeHHﬂ B OIIBITE, IIPEACTABJIECHHOM Ha pHC. 1.
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Puc. 4. B3auMocBsI3b MeXy MUHUMAJIBHBIM IuactojindyeckuM nasiaeHuem B JIDK (MIJ]) u koHCTaHTaMU ayK-

coBomomuyeckoit (AKP) u nzosomomuueckoit (MKP) penakcauuu (s-1) B OTAETBHBIX 9KCIIEPUMEHTaX.

bruto orMeueHo, yTo 6osee Bricokue 3HadeHUs1 AKP HaGmonanucey pu 6ojee HU3-
KOM MUHUMAaJIbHOM auactonuveckoM aasiieHuu B JIK. Ha puc. 4 nokazaHbl 3T B3au-
MOCBSI31, MOXHO BUAETh, YTo paszHuna mexny AKP nu MKP npu orpuiiatre1TbHOM MUHU-
MaJIBHOM JMAaCTOIMYecKOM naBiieHnH B JIZK onpeneneHHO BhIIIE TT0 CPaBHEHUIO C COOT-
BETCTBYIOIIMM 3HaYe€HUEM TMPU TIOJIOKUTEIbHOM MUHUMAJIbHOM IUACTOJINYECKOM
napieHuu B JIZK. B aTux skcriepuMeHTax GbUTa yCTaHOBJIEHA OTpUILIATEIbHAST KOppess-
g mexay AKP u muHuManbsHbeiM nasiaeHuem B JIK (r = —0.62).

Taxoke ObLIa OTMEUYEHA TEHIESHIIMS accolmanuu 6oee Beicokux 3HadeHuiit AKP ¢ 60-
Jiee HU3KUM KOHEUHBIM cHCTOIMYecKuM oobemoM JIK. [Ig uccienoBaHus 3TOM CBSI3U
OBbUIM BBIMIOJTHEHBI OITBIThI, B KOTOPHIX KOHEYHOCUCTOIMUECKU 00beM JIDK yMeHbIIanu no-
CpEICTBOM KPaTKOBPEMEHHOIO IIepeKaThsl HIDKHEN 11010ii BeHbl. B aTux ombitax (n = 11)
yYMEHbIIIEHHE KOHEYHOCUCTOJIIMYECKOIro 00beMa cpenHeM Ha 30 = 5% couerasiocs ¢ yBe-
nmmueHreM AKP Ha 21 £ 5%. TakuM 00pa3oM, yCKOPEHHOE pacciabiieHue B ayKCOBOJIIO-



1494 KATIEJIBKO u ap.

MUYECKOi (pase codyeTaeTcss ¢ MEHBIIUM KOHEYHOCHMCTOIMYECKUM OOBEMOM U MMHU-
MaJIbHBIM JaBjieHueM B JIK.

OBCYXIEHWE PE3VJIIbTATOB

Pesynbrarsl paboThl MOATBEPAWUIIM HALLIU TIPEXHUE TaHHbBIE 00 OTHOCUTEJIbHOM YCKO-
PCSHUM CHIDKSHUS JaBJIeHUsI B KOHEYHOI ¢a3e paccimadienud |14, 15]. Onpenenena mm-
TEJILHOCTh ayKCOBOJIOMUYECKOM (a3bl — 0Kojio 10 MC, 9YTO cocTaBisieT IpuMepHO 6%
o011Ie# JTMTETbHOCTH LIUKJIA IS cep/ilia KPhIC. YCKOpEeHHOe pacciiabjieHre B 3Toi dase
€CTeCTBEHHO coveTaeTcs ¢ 0ojiee NIyOOKUM TajJieHUeM AaBJICHUS, YTO YBEJIMYMBACT Irpa-
nueHT Mexay npencepaveM u JIZK u cmocob¢cTByeT 60siee ObicTpoMy HarogHeHuIo JI2K.
ITo cymectBy, AKP siBisieTcst KoMM4YeCTBEHHOI Mepoil (heHOMeHa IpucachiBaHUS (Suc-
tion), BO3HUKAIOWIETO BCIEACTBUE diIacTuyeckoil otnauu (elastic recoil) JIZK u Bniepsbie
HaOJII0IaBIIErocs B M30JIMPOBAHHbIX cepallax yepenax [16] u codak [17].

Jlorapudmuueckasi KpuBas nageHus gaiaeHus B JIZK xapakrtepusyeTcst HaIM4ueM mno
KpaitHeil Mepe 3 MOHOKCITOHEHIMAIbHBIX YYaCTKOB C BOo3pacTarolleit KpyTusHoii. Eciu
6bI OCHOBY MpolLIEcca pacciabieHNs COCTaBIsIa GBI TOIBKO CKOpOCTh rortomenust Ca* ™
13 MUOPUOPMIUI, TO pacciabdiieHrne OBLIO Obl KCHOHEHIMAIbHBIM Ha BCEM IIPOTSIKE-
Huu. OTHAKO CKOPOCTh pacciabjieHUsT BCeryia MpeBbIaeT CKOPOCTb Pa3MbIKaHUSI aKTO-
MUO3UHOBBIX CBSI3eit [5], 4TO yKa3biBaeT Ha BKIIFOUEHUE IPYrOro KOMITOHEHTA.

Ceityac He BbI3BIBAET COMHEHUIA, YTO AaHHBIN MPOLIECC OCYIIECTRIISIETCSl Oaronapst
pacnpsIMIEHUIO TIPY>XUHOIOJ00HON CTPYKTYpbl KOHHEKTHHA (TUTUHA) — OejiKa, Coenu-
HSIIOIIETO KOHIIBI MUO3MHOBEIX HUTEH ¢ TpaHUlIieil capkoMepa — JmHue Z [18, 19]. Tu-
TraHTCKasl TIPY>KMHOTIOA00HAsI CTPYKTYpa KOHHEKTUHA SIBJISIETCS IJIABHBIM JIeTEPMUHAH-
ToM TtlaccuBHoro HarnpsikeHust JIZK B nuacrone [20]. CTpykTypa KOHHEKTHHA CKUMAETCsT
BO BpEMSI COKpalllEHUSI, U YeM OOJIbIlle CapKOMEphl CKUMAIOTCS, TeM OoJibllle OynaeT
yrnpyras cujia, Bo3Bpailialoliasi X B UCXOIHOE ToJiokeHue. B pesysibraTe BoccTaHaBIM-
Balolllasl cuiia, obecrieunBatoliast (GeHOMeH MpUCcCacChbIBaHUSI B paHHEi auacTosie, MpsMo
MPOMNOPLMOHANIbHA MACCUBHOM YIPYroctu KapanoMuouuTos [19]. O6padorka uzonupo-
BaHHBIX MUOLIMTOB TPUTICUHOM, Pa3pyIIAOIIUM TOJIbKO KOHHEKTUH U HE BIUSIOLIAS Ha
COKpaTUTEJIbHbIE OENTKM, CHUXAET YIPYTrOCTh MBIIIIBI KaK MPU PACTSIKEHUU, TaK U TIPU
BOCCTAHOBJICHWHU MpeXXHel IIUHHI [ 18].

Hanuuue nByx nzodopm KoHHEKTUHA — OoJjiee momaTianBoii n3odopmel N2BA u 60-
nee ynpyroit N2B cTtaBut Borpoc 00 nx ¢pyHKIIMOHAJILHOM HazHaYeHUU. O4eBUIHO, YTO
CpPaBHUTEIILHO JIeTKO pacTsokumas m3odpopma N2BA obGecrieuuBaer pactsokenue JI2K
MpU ero HaroJIHEHWM B auactoljie. B Takom ciydae ecTecTBEHHO TMpearnosararh, 4To
yripyras uzodopma N2B, cxxrumaemasi mpu cokpalleHu, OyAeT pacrpsiMIISITh CApKOMe-
pbl BO BpeMsi pacciabyieHusi. B akcriepuMeHTax Ha MUOLIUTAaX C Pa3IMYHBIM COOTHOIIIE-
HUeM u30(opM OBbUIO YCTAHOBJIEHO, YTO CKOPOCTh BOCCTAHOBJICHUSI MCXOMHOM JJTUHBI
KOppeJupyeT ¢ MpoduiieM 3Kcrpeccur n3ohopM B MUOIIUTAX, SKCTIPECCUPYIOIIUX Bbl-
cokue ypoBHU n3odopmbl N2B, nMmeronieit HanbGOIbIIYI0 BOCCTAHABIMBAIOIIYIO XKECT-
KocThb [1, 19, 20]. B onHoii U3 nocieqHux padboT, BBIMTOJIHEHHOM Ha MOJIHOCThIO paccyiad-
JIEHHBIX KapAMOMUOLIMTAaX U3 cepilla YeJIoBeKa, ObLIO YCTAaHOBJIEHO, YTO pacciabieHue
TMPOUCXOAMJIO OBICTpee MpU IMOBBIINIEHHOUW ynpyroctu Muoduodpwui [21]. Kpome Toro,
conepxkaHue ndogpopMel N2B B Mruokapae HauBBICIIIee Y MBIIIei 1 KpbIC [22], XxapakKTe-
PUBYIOIIMXCS ropasio 6oJiee BEICOKOI YaCTOTOM COKpAIIEeHWH, TIPU KOTOPOU OUYEeHb BaX-
HO obecrieunBaTh BBICOKYIO CKOPOCTb paccyiabieHUs ISl COXpaHEHUS TUACTOINYeCKOi
nays3bl.

Haiuu naHHble MO3BOJISIIOT MpeanojaraTh, YTO BKIOUYEHUE KOHHEKTHHA B 3TOT MpPO-
11ecC HAaUMHAEeTCs BO BTOPOIi TOJIOBMHE paccyiablieHUsl U yCUIIUBAETCs M0 Mepe AabHel -

nrero ypanenus Ca*t us MuodubpwI, ocTUTas MAKCUMyMa B ayKCOBOJIOMUYECKOM
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daze. O4yeBUaHO, YeM CUJIbHee OyneT cxkaTa Mpy>XMHa KOHHEKTUHA, TeM BbIlIEe OyneT
AKP (1 xopoue tau). Haiuu nanHbie o Hanmunuu obpaTtHoii cesi3u Mexay KCO u AKP co-
JIACYIOTCSl C TAaKMM MPEACTABICHUEM, BEAb MEHBIIUI KOHEUHOCUCTOJIUYECKUI 0ObeM
JI2K Bo3HUKaeT rmpu 60Jjiee CUJIbHOM YKOPOYeHUH capKoMepoB. Y HarpoTuB, mpu yBeIn-
YEHUU KOHEUYHOCHUCTOJIMYECKOTO 00beMa, COMPSKEHHOTO C YMEHblIeHUeM (pakuuu
BbIOpOCa, MPY>XKMUHOMON00HAS CTPYKTYpa KOHHEKTUHA OYAET CXKMMAThCSI MEHbIIIE.

SAKIIIOYEHUE

B paboTe moka3aHo MOCTeTIeHHOe YCKOPeHWe TTaieHus AaBJIeHUST B Xole pacciabiie-
Hust. OHO TOCTUTaeT MaKCUMyMa B ayKCOBOJTIOMUCUYECKOI (hase, Koraa BO3HUKaET (heHO-
MeH “BoccTaHaBIMBalIOINIEl cvibl”, o0ecneunBamIInii yBeandeHre Kamepsol JIXK eme no
OTKPBITHSI MUTPAJIBHBIX KJIaITaHOB. BechbMa BEpOSITHO, UTO yCKOPEHME pacciabieHus pe-
ajiM3yeTcst 61aroaapsi pacnpsiMiaeHuo 6ojiee ynpyroit usoopmbl KoHHeKTHHaA N2B, U,
TakuM o0Opa3oM, BeJMYMHaA ayKCOBOJIOMUYECKON KOHCTAHThI pacciaabyieHust (Uiu tau)
MOXET XapaKTepu30BaTh COCTOSTHUE TaHHOI N30(hOpMbl KOHHEKTHHA.
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Analysis of Relaxation Phase in the Rat Heart

V. 1. Kapelko?, A. A. Abramov’, and V. L. Lakomkin? *

?National Medical Research Center of Cardiology, Ministry of Healthcare, Russian Federation,
Moscow, Russia

*e-mail: v.lakomkin @yandex.ru

The rate and depth of myocardial relaxation determine left ventricular (LV) filling in ear-
ly diastole. To analyze the relaxation phase, the method of logarithm of LV pressure fall
in rats was used. A gradual acceleration of relaxation was found during the transition
from the isovolumic phase to the auxovolumic phase, immediately before the opening of
the atrioventricular valves. The relaxation rate constant in this phase has been inversely
correlated with the values of the minimum LV diastolic pressure and LV endsystolic vol-
ume. The results suggest that the gradual acceleration of relaxation is due to the straight-
ening of the spring-like structure of connectin (titin), which is compressed during con-
traction.

Keywords: myocardium, auxovolumic phase, connectin (titin)
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