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Ha ocaosamm ocoSemiocreil pacnonoe-
g ————————
[ ————
Kpamemia. B SaCTROCTE, 3 KON CORpameRHe
- —
[ESSeL S ——————
‘Zommon, pazmaTsros m mprympEON (18, 22]
lux XapaTepuCTINE TPONCKOTTIEX. TP
PRV UEH - —
Pr——
~ mepeuemenme (@) - noxaxtem ompeaener-
ol s cepreamoro ma, oTpaKmomE
paccrosmme cxemenmus mecaeyesol cTpy-
e (00
~ cxopocrs nepeemenix (1) - noxasaTems,
oTpasaromuri Getcrpory cemem obbexTa
ETE——————
~ crpeiim (stain) (c) ~noxasarexs, xapaxTepa-
R v ————
osenesme T cenera satoxapza (%)
T ompexencrms crpeiima memomssyeren
caeayromas gopuryaa:

e=A-L0)10,

e L ompaaer aaumy ofsexta octe Tefopa-
o, 2 L0 mexomayto 2wy o6eesa [14]

Tpu yamensn oGeerta aegopiamia
cxpelim mteer oToRITESEYID SETIARY, 3 TR
yroposerm ~ orpumaenszym. Ilpa mponcoas-
mex 5 cacroay yKopoveRE capkowepos k-
‘mesmx nerox sowmuaer Zegopuamia Amo-
[eS————————
ZoTRON % TpEYIIPHOM yopoTeR X Tome-
peson yrommemm. Ouemxa mpozomsoro
crpeiza apommomTCR BeprymeTIM Z0cTy-
PRt A———— N —"-
aes070 menyIoa, puTHATSROR ZegopNAI —
[y ———
rpaguma [14, 18, 20].

B sonmrecko MR OHEEKS CHCTOT:-
ecxoro crpefia woKer sKTOTS TRV
onesmy saxz0r0 i 17 ceresTos aesoro xeay-
207, cpezmmoto onesy K2I0F0 3 Tpe BepXy-
MmeTSX ceqeRi, @ TaIKe FAOGATHRYIO (cAniap-
270) omemy ¢ yrerou Bcex mayeREA ceres-
708, HeoSxomato Tacke omeenims moates
cxopocrn crpefima (strainrate, SR), orpaxasomsi
cxopocTs zegopamm (epsesai <) [14]

Becta axoi 28 2D TegopuaTIT
DK smasercs onemxa ero spamemia. B guamo-

TorumeCK YCI0RLEX B CHCTOTY MpOHCROTIT
"0BOPOT BEPKYIIIH TpOTHR TacoBO: CTPEE, 3
Gamammoro orzens, HaoSopor, mo wacosol

2 cxpymizame K. B mmacrony. sao6opor,

onuesaerca packpymmasze DK (20, 21].
Hecexosarennm  momiepkmacTca, o

P pv— F————

>dexmRocT cepaemoro BsSpoca & Toce-

yiomee pucacamasme) KpoRK  TesoNy Fe-

O P ———————)
Taxane obpason. mpaTaxymey zpasy

eobozmMo yaemTS ocoSoe BEINAHE C1ey-

prE——

~ poramuz (yraosoe cxemenue) — onemmRa-
excx omaemmo zx Gasamees omaenos 1
seprymt 3 nowmEs mo Kopomoli ock
(paa);

- cxpymasame (rmmer) JOK — mpezcrasser
Prrp————— —
seprymenoit poramm ¢ yuerow amasa
(rpaa);

~ topes (mnexc cxpymimais) — oTpaKaer
ormomenua cxpyuzamas x ammse JOK ot
ocmozaams 20 sepym (rpaziead) [14]

omperexemme ocoSemocrs, mpHcyme Tk
7m0 mavonorms. Tlpa THmepTpOdI MHo-
KT OTMETAOTCR yRemEeREe  MMmeSHOR
Maces cepama w mapymemie mEpRHOKID-
ZaTEOro KposoToRa, cocrasTaomEe ocHOSY
‘2epopammomsex oTeroemi Hauboree wa-
10 ZamEe ooz BMBIOTCS ¥ Taimien-
PP ——— g
S\ TPOTMIEANI THIEPTPOQHN AHOKIPIA
[23] Tlo zammo sexoropses necaenosatenei, y
‘mamenTos ¢ aprepuaTLEO TumepTORHe BeLTS-
asetcs cmpsemie TpozoTsEOro crpeiima, sas-
‘camee o crenesm: rumeprpodm 1 pesozeTIPO-
samus T Copserme mpozomssoro crpeiima 1

xopomapoit RezocTaTomoCTH) B cyGamIORap-
e crom soxapa 4] Ha Gone maro-
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‘aorummecsan ypemresmoro JOK omesasoTes -
emeRTz MpoREcCoR poTaIE 3 BZE RapACTATA
spamenus ocosasmix cepama 5 cucTOny, B pe-
aymTate wero sospactact cipymmanme JIK.
Tlpi 370 52 Gome BoaeHcTaEA KoMTRRCATOP-

pRSTEpUCTI (reucrs, cpy B 1 pRcapy-
Sarm. B 10 e spesx mocaezyRomae mer.
R ——
e ————
25,

Fimeprpogmuecras sapmosomsmax Tk
[P ———
‘e apozomnors cacrommeckoro crpei
Soueamemms TmscroTESRoro puEpyTRSRLE
[ —

‘DepTPOgIIHeCKOl KA IHOMEONATI H THEEPTPO-
g JDK Momer GnTs ocRoRARY BA SHaeRME
mpozomssoro  crpeiima mesoro  mpezcepmus
B sopae om0 cocrastzer 10,82 %. Bemrmma,

Tmesarvecke wuenems cepana y Goas-
0% HBC 52 ome Hopakesmas CTeo0a 2680 K0-
[PORapEOf apTepIH I MEHOTOCOCYTHCTOTO HO-
PRREHHA XapaKTEPHIVIOTCR CHEEERHEM TIO-
‘GATSEOO IPOTOTHORD CHCTOSECKOTD CTpeii-
s, cocrasnsmomero 5 Hopue oxo0 20 % [25]
[ OCNRY I ———
reneii pamasEOro crpeizia K 5 cicroay s~
SBIOTCR § UPH MTKOOTATORACX. HEQIPITEX
soxapaa. Tlpu Tpascayparsion mopaxema
MHOKIDTA OTMeTaETCA CHITKeHe TPOTOTSHOTO H

gome mapymeRnA CxpyTEBNA B PACKPYTRA-
‘sz JEK. Oxpyammmie 30ny HIIeMIIECKOTo Ho-
[PRREHHR TSI MOTYT XaAKTEHIOBITECH KO-
memcaTopn yemsermes moxasaTened Te-
‘Gopamm Amoxapaa. CaeayeT OTMETHTS MPHCY-
L eemep——
‘HeOTHOpoTHOCTS CoRpaTIDOCTI, OTpeeTIYIO
PH TOMOIIE TocTCHCTOTTecKORD yTommeET
soxapra. et moxasatems mpercTaszer
opmaTensEyo  mpozomEye  Aegopuamo

yuacros JTK. B o e spess nocteacTomie-
xoe yrommenme oxer omesaTsca TpE 20p-
TaTstoM Cresose A mpi apTepHATSROE mep-
remsm 28]

XCH xapastepuyercs cacaemmes crpei-
0w 1% cropocTe accommponammees ¢ gy
‘mmoma Kraccon XCH, ofsexos 1 acco
saseep cepama [29). SN. Chang et al. mpuoems
noxasarems zegopamm TDK pn XCH [30]
Tax, mpuoarrca zamme, corzacko xoropene
mactomrecsas u cactommecxas XCH sapas-
B p————
e mpozoEB: Crpei—-13.65 1.9 % mp-
synapEs crpelis - -23.47 x -14.52 %, Taer -
832°14,56° coomercrmemmo.

Heobxomnto Taxxe osenims menemme
oxasareaci zegopamm y mamaeatos ¢ XCH
<o canxenmot ®B JDK. 1. Wang et al. orerumt
cmmenme ocex mapaserpon aepopiamm, 2
Tasxe cxpymmama K y Tas o [31)
Kpowe Toro, mecaezopazenmm ycramosaero,
w0 Gomsamte XCH ¢ conpasmof B JIK xapas-
TepmyoTes camsemen TpozomsRoi 1 pam-
B —
e e —
cxpymmams. Ha ocaosamm mposezemoro
amamna aeTops mpmT B8ROy, o mapa-
eTps cxpymmama w mpRyaApRas 2egopaa-
I spaoTeR KoNTERCATOp B MM
P ———

B pacore BX. Coxubmasaponcii mposom-
s onema moxasaveni egopamm  mam-
esos ¢ XCH i coxpasmol/carcxemmoik ¥ K
(619254 1 33.09.8 % coomaercrsemo) [32).
Tlo pesymsraras nccaenosaums Soasmse XCH
<o canmzermok ®B JTK xapastepsopaics cra-
FaoGamROR TpooTsROd 2efopuamm Tes0rD
menyzomca. Kpowe Toro, sumsaema soppensmx
exty moxasarezm rioSemmol TpoIOTROE
efopyamnm @ yposse sosrosoro HVTL a
s smavermen B IDK y mamemton ¢ XCH
co camnexmod gpastmed. Astop noTsepmact,
0 yembmenne mpozomok 2eopuamms TOK
ompasacr Toxecrs mesomoro. mospexzemix
smioxapza DK y Gommex XCH co camsesmoi
@B IDK. Veramonseo, w0 mamentst ¢ XCH 1
canczesmoR 9B JDK xapastepuacearics crava-
e A —
caoticrs 5 yposme acex cenvemron JTK mpu
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cpasmermm i smavem ¢ TaxopsDa 3 -
exos ¢ XCH x coxpaamoii ®B JDK. Bomsmse
XCH ¢ coxpammoi @B JIK miean zocrosepros
PR ——

Cormeno zammne paa necaexosam
Ipociexussercs nemas camn pameepos,
B e —
Zux u crenemn macTommeckof by
S —
ZeRoro TpedcepmuE MOrYY OTNewATECS ¥ TaIE-
‘exrton ¢ XCH, gpasam smcpoca y xotopsts o-
xer Gurms cancxena s coxpaesa [33]. Tlpo-
mece peonenmposammx aeaoro mpecepmn
Ipeacrasten coverames CTpyETYpESS § 3nex-
PO ———————— ———
oz x ZTaTamm, 3 TcKe X CRemED
gymmonamao caocosaocr. Jamm mpo-
nece spanercs oroermo peasaned ma caemigu-
eckze Crpeccopmie GAKTOpS: cpex OTOPE
mauSonce LD MaseTCR DepeTpYIA Tan-
st s o vnton, Tacro BaSTOMOTACE Y
ramenros ¢ XCH. Kpose oro, seofomio o1-
erTs smasermte pasaepos Tesoro mpezcepm:
xax mpezmropa passarax XCH, a racse yoem-
esmun o632 aeBoro TpezcepmA B ero e
fymanm xax som P
cxam mcxoon mamesos ¢ XCH [34] Tlozaep-
samaeres, o yoemmeme 7es0%0 TpezcepIn
accommpyercs ¢ xmmseckof Tosecrsro XCH,
2 Taxe matercs mpezmKTopow cepaemo-cocy-
P P ——r
T[]

FanSoxsmni mrepec mpescrasnser no-
T —
acsoro apeacepmun u JIK. Coraaco aammsns
cospesenmoh mrepaTyp, cymectzyer ompeze-
eman ssamtocas TapaeTpon 2edopuam
JDK u aesoro mpeacepaus, SakToTmOmACR 3
soppesn: morasaTeach pesepEyapnOd Gy
[ ————————
mposomsoi zegopams JIK, ocobemo y m-
mesos ¢ XCH i cxcxemaodt B JIK (yuepes-
sz orprmaremmas xoppenams) [47). Herorea
asmnte, o cmpemme Gy Tenoro Tpea-
cepmun composoxaaercs ynemmemen pucka
rocmmamang ommes XCH ¢ cospamok
@B DK 36]

Heofzommio Tacxe onsemms samiocsms
L N ——
meayzouxon T cepaeTHoR mezoCTITOTmOCTE

Cornacao cospesermane mpeacTastesuny Tpu
S A——————
waercs omospevermoe mapymeme ¢ymxmm
7 YT a———p—
MoTeCTBEN FeTyIOTOR Sepes MeREEIy IO
somy® meperopomy, @ Tanee sTEmameh
sefporyopazsts mponeccos. Kpoue Tor0, 22
gome  TeRomenyoTROROH  BedocTaTOTROCTH
S ——————
sutk xenyaoex, o camano ¢ noBsmemHeN
et ——————
© yuemsmemiex xoporaprof nepbys, oo
Pt EN———————————
ecxolt n macrommecroft Gymam Tpasoro
xeayaoma [37]. B Rexoropscx pasoras mpuso-
2svca zasmste o BmocanE TosawTeneh Ze-
T ———

Tax. » pacore HI. ovemmsamosi  coasr.
FEEE et ——
nammesmos ¢ Rapymemie ¢ymamm mpasoro
e ———
g g ——
[ pe—— - ———
30r0 xeyzomon [38]. B pesymtare mpopeses-
[RENpCE A ——————
nporpeccaposame  mapymemik  Tmactomre-
cxoit gymxmuzs JTK y namentos MoK TpumO-
Frtgu—————y Sh——
‘nossimemua Barpyax ma aeRoe TpeaCepTR
RSP ——————
5. B cama ¢ 3T oCTyTpyeres, w0 2By
oSG BmMOCE THCHYRII: TeROr0 X
npascro zeryzonxos y nammestos ¢ XCH mpu
LS ———
sarmm caeayer ssmoTs onesy zegopuam
mpascro xenyaoa 21 Gonee ToHoR XapaKTe-
g —— -
exma, a ke ero mpormosa

Tame oopamow. omema  zegopuamm
cepana mowmonser scectopomme X TocratoTmO
o0 onesmTs xumerITeCKe MMeRRRE \O-
xap 30 scex samprazemumy. B cooTaercrm ¢
Zams nccaezoRarened moTEpRIRReTCE, 70
[T —— S ——
erca scorcumbopaTIEREDS, 3 coRE ¢ e
I ——
‘maxe 18,20, 9]

B patorax J. Baum et al. noxuepsamaercs
BHHCOKIR THATHOCTITECKA SEATMOCTS CUEKIE

ra0GaTsHOr MpoTOTsHORD CrpeiEa B oTHOMe-
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e —
T ——
ZmxaTopos T cocTomm, sax e, Ti-
‘eprpodus aeporo xeyzowma, TucTpodun -
umsrpamn smosapza mpa ero socrazem
(moxapm) [40, 41] Kpowe oro,noseprama-
ercs Gomtmoe smanemme eromm mpw onerme
aeicrons xapmoToRCIES  nexapersemm
cpeacrs mpu xorepamm, Tponeceos oTrop-
‘mermus smoxapaa rocre TpamcTATA cepma
T pr——
emmreaoh .

Bee ssmenepemcaesmte natotonmeckse
coctomus 1 saSaesamms TposEIIOTCS B Toi
P ———————
i e—
CHL. Tipm >tox, xax 65170 cxasamo ssime, 5op-
samae mavemna @B DK me ucxonaor
samrm ¥ mameara mpmmaxos CH (1] O
saxo oSmapyxeme mpomsnermi zedopuamm
samoxapza JDK woxer yae xa pasmm, 0w
wecxam: sranax Gopuposasus CH ssamits ma-
‘metos rpyms pucka

Tewres zamme, o cacrommecras
gymmamms K » prae caymaen somer ommoumo
RepeoHeBTCR TR TTRSEYRO-
20 marEoCTI, Tr0 FACTpAACE TRy
mero spasa 5a mpexpamenme TmarHocTREcKoro
nomexa CH y ramenta. 370 sapatepuo zua a-
‘mertos co sroparmao sapaTsoR perypraTa-
mei (4, 43] Hemomssosaume onemxm moxasare-
i epopamm ofmazacr y Tanm mammemToD
Gonee mpcoroi marmocTITIeCR0i nemEOCTHO B
P P —————T. 1
4] Tax  paGore F Namazi etal.mponomacs,
onemxa mpormocTIIecRoro maRemE FI0GaT-
o mpozomol 2egopuamm Tesoro xeTy-
202 5 cpammenunt ¢ B JIK y mamiemton co
Dropmol spamsaci perypraramci [44]
S
(cpesmmi sospact — 66211 e, 68% m mox
My € SHpERCIICH BTOpITROR MR-
ok perypriTame. Hecreayexas momyaamis
[y ————
Gamsoi mpozommok zegopuamm x 9B ma
rpymmt packa. Tlepsarmmoit xoReTROR TooR
63172 cxeprmocts o7 scex mpur. B pesymsTae
sccneaopaama 60 yeramoaaemo, o cpezmTa
[ ——————
UEIE e —" g—

mamrreTsmo Gatee BaCoRRE MoKANITEI CMEpT-
mocTa mpu 1, 2- m S-nermen mamozemm (13,
23144 % coorpercroermo) » cpasmermm ¢ mamn-
e ¢ coxpumenmo cacromrecyoit dym-
‘it K5, 1431 coorsercroemmo). Tpm xaro-
rogaxtopmon mmwme mavemme TaoSamsEO
‘npozommol 2eopaamm JTK 7.0 % accomm-
posatocs  mstcoxoit TacToTof A€TATBROT T~
oz AbTop npmTH x snmoay, o y mammes-
om co BTOpmof rTpaTo perypriTammcii
ymamonasmnm mapymemmn K oxasa-
e mpozosmoi zeopamm K ofzazor
L v p——
e smanemme B JUK. » cosum ¢ wew omm eoryT
[ e———
—

B pacore GJ. Welmer et al. mposomunacs.
P — ]
403 977 >xoxapmorpasnex y 203 135 mammen-
B R —
» resemme 1998-2018 rr. [45] B secnexosamme
o pesyasaTet xoRapamorpm: mpoBesen-
0% 0 mopoxy parT saSonesami (-
GapT morapia, aprepmATRGx rumepTemsE,
PO ————
peneranme, spomzenmse noporat cepana wm
sarmcTpaTsEBS cocyzos, xpormaecras Goresms
nosex u cepaemax mezocTaTomocrs). Bo spesex
‘mabmozemm yuepao 46 258 (23 %) mame.
Tlpm 7o manSosm yposems cxeprzocr or-
sewen y maumentos ¢ moxasarernm B JDK.
o » Tmanasone ot 60 20 65 %,
esasmcmo o sospacra, moma W pyrHX co-
nyrersyromu saGonesam, Tarars xax CH. Ta-
xan 06pasow, smaserme B JDK zazero me ace-
T2 Koppemmpyer c pucxo Terammmoro ncxom.

Tlo obmenpumrrosy semermmo, yasrpasmywo-
Do anmapar 11 omer cTpyETypR  exam
smoxapae » xmmIeckoi mpaxTIRe ZomRen co-
ommercraceams pazy TpeSopam, cpemm xoro-
B ——
T ————
o TRl AmoRapTa, @ Tae BEcOKoe Tpo-
cxpancrseszioe paspemenme, zocTaTowmoe Z1x
‘nposezemux nomonexoro ymmoRaTSROTO T
xapa 5 mpenenax cerenta cremm xeayIoTa
46, 47]. C yaerou muerommrses orpammermi
yawTpayozoro MeToza T onermE «TomD)
‘mapanterpos xam cepma oce wame mpmems-
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e —
xpagums (MPT) u Guoncms smosapa.

B padore S Romano et al. mposomsrcs ama-
ER S ———————
Ipozcaso 2epopamm, onememol mpn mo-
om MPT y 1274 namesros ¢ cospamesmok
@B IDK (:50%) [48] ¥ mamiemros c raotam-
ot BpozoTsEo Tegopammes, mpessmomk
o pasmo emmame (20 %), omiexanocs ama-
nepuoza oraazermoro masmozemns. Tpa >tox
1% yxymmemms raoSameoi mpozomRE ze-
gopuamms accommporazcs ¢ momsmemmes
prcka cuepra 22 22.8 % Tex e eee 3xoRap-
T S ——
‘masercs obmenpmmaTod m-sa Gonee pucoRok
ocrymmocTs storo TrmCTECKOro NeToz)
¥ Bamestos ¢ CC3 mo pasmemam ¢ MPT.

Cymecroemmns mezocrameon T pymm-
soro onpeaenemux mosasavenc: zegopuam
[ ————
2AR CoBPENERHORD YAMTPATYEGBORO oG0Py
B ———
pamestus 1 Tocaeayome: 06paGoTa moryen-
‘o moSpuemit Tax. » 0620pe M. Amzulescu
et al.ma ocnosamm omema u conocrasnem
posarTEses erormm ompeaenemua zegopuamt
smoxapza ro yeramonzemo, o oKz
wory smamaTemRo sapsEposars y mamemton
ommaronso: xmmmRECK TpyIm 5 SamCIIO-
o Merozos onem, ycaosi mposezera
Hccre 20048 3 nepermn TporpEOTo oecte-
emun [49]. Asrop » xaectoe pemerma mpo-
26 mpextomna coszame  permonax Rexo-

ero staTommoro sscorosaTIpEIIpOsHOTD
ZarocTIrecKoro neNTpa 11s sepibuKaE pe-
symsTatos omemm zepopuamm MEoKIpIA TR
UEATeR PASTHGE JAE Y OTHOTD K TOTO
pr—

3arcuouenne. Taxie o6paso, cepaewo-
cocymcras maoTors Geuta i ocTaeTes om0l
13 RauGoee RATHISX TPOGTEM CoBPeMEREOR
semmmms. Ha gose moctosmsoro mporpecca
‘BpOHCXOIHT HeperIe HENOBAIHONEAN MeTO-
[ ——
ZewmococymeTol cuctest Spaxmx s
Gpoca aesoro FeTyIOtEA TIEICA XoPOTO
BOCTpONSBOTIMEN, TPATHIOREEDS  HaHGO-
N ——
MOTPO, HOOTBS MBI MpAKTHEY I Bpa-
A 213 omema Gy cepana & sepubu-
xamm cepresoit mexocraTommocTa. Tlp sox
OF HMeST PAX CYMeCTBRESX OrpaEMSeREE,
CBIIMER ¢ €70 OGBEMRB XAPAKTEPO, CY5h
XTHBHOR SIBHCHMOCTHO TP BOCIpOSBOTH-
MOCTH  HECIOGOHOCTS0 OTPASTS OcOBEREO-
TH PerRORATS RO CORATIMOCTS TeBOF0 ZeY-
20%a. OpuesTupyscs Tomsxo ma 3107 moKas-
e, TpAKTHRYIOIHe SPATH MOTYT OWHGOTEO
‘oTseprayTs mame cepaewEo HeTocTaTOMO-
T y mammenta u mempasETEO onemTS ero
pHcx. VrayOaenmas omemxa Mexamok 2esoro
P p e —
K0 ZeQopaIE MHOKSPIa meeT Goee SO~
Y0 20QeKTHEROCTS 3 OTHOIERN SHABIEHE
S S —
MHOKaPIA 1 CYCRTIMIIECKIX TPHIMARGR Cep-
FE e —

'KOHQNKT IMHTepecos. ASTOpS 3BIROT 06 OTCYTETRH KORQAIXT HETEPEcOR.

Tirreparypa
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Fig. 1. Localization of et ventricle mmuscle fibers [14]




