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IMPUUYNHHO-CJIEJICTBEHHBIE CBSI31 BOSHUKHOBEHUSI ®UBPUJLISILIUN
ITPEJICEPIUN Y BOJIbHBIX APTEPUAJIBHOW T'MITEPTEH3UEN

Hoeocubupckuii zocydapcmeeHnblit MEOUUUHCKUI YHUBEPCUNIC

Paccmampusatiomes namogusuonocuueckue mexanusmvl pazeumus Guopuiiayuu npeocepouil y 60abHbIX
apmepuanvpHol eunepmen3uell, CesA3aHHble C PACMANCEHUEM MUOKAPIA npedcepoutl, pa3zsusarowumcs Ha @oue
CUCTNONUYECKOU U OUACIONIUYECKOU OUCYHKYUU 1eB020 HCelyOOUKd.

KiroueBblie ciioBa: apTepuaibHasi TUINIEPTEH3Us1, TUIIEPTPodHsi JIeBOT0 HKeJTIyI04Ka, JJeBoe Mpecepaue, Yuopusiismsi
npe/cepuii, peMojieJIMpoBaHue NMpeacepamii, 3akoH @panka-CTap/uHra, MeEXaHoCeHCUTHBHbIE HOHHBIE KAHAJIBI

The pathophysiological mechanisms are considered of development of atrial fibrillation in patients with arterial
hypertension that connected with distension of atrial myocardium at the background of systolic and diastolic left
ventricular dysfunction.

Key words: arterial hypertension, left ventricular hypertrophy, left atrium, atrial fibrillation, atrial remodeling,
Frank-Starling mechanism, mechanosensitive ion channels

B coBpeMeHHOII KapAHOIOruy OJJHUM U3 aKTyaldbHBIX  JIEHUIO €T0 KIMHUUYECKUX Impossiennii [22, 30, 31]. [Toctynu-
BOIIPOCOB, UMEIOIINX YPE3BbIYaiiHO OOJIBIIOE TEOPETHYEC-  Pysl HOJIOKeHKe o0 BTopruuHOCcTH DI, ee cuuraroT Bexynien
KO€ U MPAaKTUUECKOE 3HAUCHHE, SIBIIICTCS U3yUYEHHE IPUYMH  IPUYUHON FeMOAMHAMUYECKUX HapyIIEHUI OCHOBHOTO 3a-
BO3HMKHOBEHHMS TAPOKCU3MAIIBHBIX HAPYIICHNH cepliedyHo-  OoneBanus. [IpoTHBONOIOKHAS JKE TOUKA 3pEHHUS, TO €CTh
TO PUTMa, CPEAN KOTOPBIX HanOosee 3HaYMMOM cUuTaeTcss  yTBepxkaeHue oo nuaykimn @I HapynieHusiMu reMoinHa-
nipobitema pubpmursiim npeacepauii (PIT) [3,19,32]. Ha  MUKH 1 COKpaTUMOCTH CEpALIa, HEe HAlUIA JOCTATOYHOTO OT-
CETOHSIIHUK AeHb 3BeCTHO, uTO PIT MOXKeT OBITh 00yc-  paskKeHHMs B JIMTEPAType, XOTS BO MHOTHX HCCIIEJOBAHMSIX MOJI-
JIOBJIEHA MTPOU3BOJILHBIM CTPYKTYPHBIM CEpICUHO-COCYn-  uyepKuBaercs cBs3b PII ¢ Mmopdonornaeckumu n hyHKIHO-
CTBIM 3200JICBaHUEM, YCHIICHIEM METa0OTMIECKOTO IucOa-  HaJbHBIMH U3MEHCHHSIMHU B MuoKape [18, 19, 41]. Takum
JIaHCa U HEM3BECTHBIMU IT0KA IpU4nHaMH [6, 16]. obpazom, mpodiema B3aumocsszu I u mopdonoro-dyn-

C TedyeHHeM BPEMEHH NPEACTABIECHUS O CTPYKTYpe  KIHOHAJIBHOT'O COCTOSHMS MUOKap/a COXPaHsET CBOIO aKTy-
STHOJIOTNYECKHX (pakTOpoB Bo3HUKHOBeHM DI mpereprie-  anbHOCTB M HA CETOHSIIHHUN JeHb. XOPOIIO U3BECTHO, YTO
JIa CYIIECTBEHHBIE M3MEeHEeHNs. Tak, cpe/i Ho3oJoTuuecknx  «post hoc no ergo prorter hocy», T.e. «mocie He o3HaYaeT
(dopM NaHHOW TaxXMAPUTMHU 3HAYUTEILHO YMEHBIIMIACH  BCIIC/ICTBHEY.

JI071s1 pEBMAaTHYECKHUX IIOPOKOB CEP/Lia U YBEIUUYMIOCH ITPO- B psize padot nokazano, uto npu Al passutue OI1
LIEHTHOE y4JacTue umeMndeckoit 6oseznu cepana (MbC) 1 BO3MOKHO JIMIIB y OOJIBHBIX C THIIEPTPOHEH JICBOTO XKEITy-
aprepuanbHoi runepronnu (Al [3, 17, 39]. nouka (JIK), korna HapymiaeTcs ero HaroJHeHUE B THACTO-

BaXHBIM acrieKTOM Ipe/CTaBIsIEMON IPOOJIEMBI sIB- Ty M IIOBBIIIAETCS IABJICHUE B JIEBOM 1pezicepuH [3]. CBszb
JISIETCS BBISIBIICHHE NTPUYHHHO-cieacTBeHHON cBsizn @I1 ¢ paszurust ®II ¢ runeprpodueit JDK u comyrerByromieit e
opraHngeckoi matomoruei cepana. Kak mpasuio, @Il pac-  amactoiamyeckoi quc(yHKIUCH MTOATBEPKIACTCS PE3ybTa-
CMaTpUBAETCS KaK OJIMH U3 BEIyLIIMX CHMIITOMOB OCHOBHO-  TaMH psiia 3JIEKTPo- 1 3Xokapauorpadmdecknx (9xoKI') uc-
ro 3aboseBanust, MO0 Kak GakTop, MPUBOIIINN K ycyryo-  ciieoBaHui [S].
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B aTHx paboTax 1nokazaHo, 4To IpH apTepUaTbHOMN TH-
niepren3un PI1 00prYHO 0OHAPYKUBACTCS I Y OOBHBIX
¢ OKT" mpusnakamu runeprpodun muokapaa JOK. Kpome
TOT0, U3BECTHO, YTO tuacTosnueckas auchynkuust JIOK, xo-
TOpast HanboJIee YacTo BCTPEUACTCsI y JIUII TIO’KUIIOTO BO3pa-
cra, mpuyeM B couetanun ¢ A, UBC, caxapHbIM 1radeTom,
SIBIISIETCSI ITPEAUKTOPOM Pa3BUTHS 3TOTO BUIA HApYIICHUH
cepeyHoro purMma [27].

Ouarn pubpo3a 1o coceacTBY ¢ HOpMATbHBIMU U U3-
MEHEHHBIMH TPEACEPAHBIMU BOJOKHAMU MOTYT CITy>KUTh
cyOcTpaToM ISt TUcTiepcu pedpakTepHOCTH MPEICePIni,
YTO TAKXKE CO3/ACT ONITUMAJIbHBIC YCIOBHS 711 (POPMHUPOBa-
Hust OI1. ®ubdpo3 win )KUpoBast HHPUIETPAITUSI MOTYT TaK-
JKe 00HapyHMBAThCS B CHHYCOBOM Y3JI€ M OBITh peakiuen
Ha BOCTIAJINTENBHBIC WU JIETeHEPaTUBHBIE ITPOIIECCHI, KOTO-
PpBIe TPYIHO pacmo3HaBaTh [31,32,40].

Hapymienus BHyTpucep1edHOH TeMOJUHAMHKH, BO3-
HUKarolye Bo Bpems napokcusma PIT, Takske moryT ObITH
Kak IpUIMHOM, Tak U ciencreueM PI1. IToaromy Tak BaxKHbI
pesynbrarsl OxoKI ncenenoBanust, BEITOIHEHHOTO Y TAIH-
eHra Ha (hoHe cHHYcOoBOTo puTMa. OOHApyKEHNE SIBHBIX
MIPU3HAKOB HapymeHus HanonmHeHust JOK B nnactomy Moxker
CITy’KHTh OCHOBaHHEM JIJISI OTIPEICIICHHS B KAY€CTBE MPUYH-
Hbl OI1 cucremuon runeprensuu [12, 13,17, 22].

Bo Bpemst napokcuzma @I Hapy1aercs: Takke SHI0-
KpHUHHAs PyHKIHS IPEeICEPANHi, B YaCTHOCTH, YBEIMINBACT-
cs1 BBICBOOOXK/ICHHE TPEICEPHOTO HATPHIHYPETHIECKOTO
menruga ([THYII). TTokazano, uto y 6omsHbIX ¢ OI1 10 Kap-
nuoBepcuu minazMennble yposuu ITHYII noutu B 2 pasa
BBIIIIE, YEM Y 3/10pOBBIX Jitofiel. B Teuenue 24 yacos nociie
KapJIMOBEPCHH YPOBEHB JJAHHOTO TOPMOHA HOPMaJIU3yeT-
cs1. [ToBbIIEHHOE BBICBOOOXK/ICHHE 3TOTO MENTH 1A 00BsIC-
HSIIOT MTOBBIIIIEHUEM JIABJICHHS B TIPEJICEP IMSIX BO BpPEMs TTa-
pokcusma @I1[3, 35, 36].

Kpowme toro, ITHVTI, cunTe3npyromuiics U 4eOHUPY-
IOIINICS B TPEACEPIUSIX, CEKPETHPYETCS B OTBET Ha JIOKAITh-
HOE pacTsbkeHHe ux cTeHok. [Tpu xpormueckoii @I (maBHO-
cThio Ooree roza) BeicBoOOXk neHue [THVII ymenbmiaercs, a
Y HEKOTOPBIX OOJIBHBIX €r0 YPOBEHB BOBCE HE OTIPEIEIIACTCS
(Tak Ha3BIBAEMOE «IHJOKPHUHOJOTHMYECKOE MOIYAHHUEY).
«OHJOKPUHOJIOTMYECKOE MOTYaHKe» pH XpoHudeckoi DI,
Kak TpenoiaraT, 00yCcIOBIEHO HEOOPAaTUMBIMHU CTPYK-
TYpHBIMHA W3MEHEHHMSMH B TPEACEPIUSIX U B, YACTHOCTH,
aroITO30M KapJHOMHOILIUTOB ipeacepaunit [36]. Takum 00-
pasom, Bo Bpems mapokcnzma DI MeHSAIOTCsT He TOIBKO 3JIeK-
TpOo(U3NOIIOTHIECKHE CBOWCTBA MPEACEPANH, HO M IX MeXa-
HHUYECKas U SHAOKPUHHBIC (QYHKIHIH.

Jlinatarys 1eBoro npeicepans MOXKeT ObITh KaK Clie/-
ctBUEM, Tak U ipuanHoi OI1. CtpykrypHble namenenust JIK,
KOTOpBIE COMPOBOMKAAIOTCS €r0 CHCTOIMYECKOH 1 JTHACTO-
JIMYECKOH AUC(YHKIMEH, 1, KaK CIICICTBHE, ITOBIIIICHUEM
JIaBJICHUS B JIEBOM MPEJICEP/INH C TIOCTICYIOIIEH UIaTali-
e TAKOBOT'0, TAKIKE, BEPOSITHO, SIBJISIIOTCS (paKkTOpamu, pea-
pacnonararomumu K pazsuruto ®OII [43]. C npyroi ctopo-
HBI, HeCOMHEHHO, uTo PI1 cama 1o cede BBI3bIBACT AMIATA-
LIMIO JIEBOrO npeacepaus [6, 31]. B To e Bpemsi, HOBbIIIE-
HHUE BHYTPHIIOJOCTHOTO JIABJICHHS, KaK MOKa3aHO paHee,
TIPUBOJIUT K HAPYIICHNSIM SJIEKTPUUECKUX ITPOLIECCOB B MHO-
Kap/ie OTAENBHBIX KaMep, HCIBITHIBAIOIINX Han00JIee BHICO-
KYIO Harpy3Ky AaBJICHHEM 1 00bEMOM, YTO MOXKET SBJIATHCS
TIEPBONPHYMHON HAPYIIEHUS JJIEKTPOPHU3NOTIOTHH MHOKAp-
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Jla 3TOH KaMepbl I HHUIIMHPOBATH IMPOIIECC BOSHUKHOBEHUS
Hapy1eHui putma cepaua [11, 15,17, 33].

[To manaeM @.3.Meepcona ¢ coasT. (1989) cnemyer,
YTO B OCHOBE THIIEPTPO(UU MHOKapIa JIeKaT HHTUMHBIC
MEXaHHM3MBI Ha YPOBHE CyOKICTOYHBIX CTPYKTY]P, @ IMEHHO,
aKTUBHU3AIMs TCHETHUECKOTO arapara MHOKapIHaIbHBIX
KJICTOK, 0OYCIIOBIIEHHASI yBEITMYEHNEM HHTEHCUBHOCTH UX
(hYHKIIMOHUPOBAHUS, KaK TPOSIBIICHIE THITEP(PYHKITUH MBI-
mIeyHoi Tkanu cepana [2]. BerBogwl, cienanapie M. Haissa-
guerre 1 coaBT. (1998), B pe3ymnbraTe mpoBeAeHHBIX UCCIIEI0-
BaHUI{, CBUJICTETILCTBYIOT O TOM, YTO HETIPEPBIBHAS THITCP-
(hyHKIMS ¥ KOMIICHCATOpHAs TUIEPTpodus MHOKapa, He
OCIIO’KHEHHAsI KAKUMHU-JTHO0 JIPYTUMHU MOBPEKIAIOITIMH
(hakTopamu, HeM30SKHO BIICUET 3a COOOH CHIKEHIE MOTII-
HOCTH KaJlbIIMeBOT0 Hacoca. [Ipu runeprpodun cepama, a
BO3MOYKHO, ¥ TIPH IPYTHUX MATOJIOTHYECKIX COCTOSHUSX CPaB-
HUTETHHO PaHO CHIDKACTCS MOIIHOCTB KAJIBIIUEBOTO HACO-
ca, OTBETCTBEHHOTO 32 MOJTHOIICHHYIO auactomy [20, 21].

[ToMHMO XOPOIII0 U3BECTHOTO MEXaHN3Ma AITEKTPOMe-
XaHWYIECKOTO COTPSDKCHMUS, B CEpIIe CYIIECTBYET U 00par-
Hasl CBSI3b, B pE3YIIbTaTe KOTOPO MEXaHMIECKHIE U3MCHCHHS
B MHOKap/Ie MPUBOAT K N3MEHCHHIO B HEM U JICKTPHYEC-
KHX IIpoueccos [ 7, 39]. Oto, Tak Ha3bIBaeMasi, MEXaHODJIEK-
Tpudeckas oOpaTHas CBs3b (contraction-excitation feedback
nmm mechanoelectric feedback). K mexannmgecknm akro-
pam, MOAYAHPYIOIIAM dICKTPHUYCSCKYIO aKTHBHOCTD CEP/IIa,
OTHOCSITCSL PAacTSHKCHHE MUOKap/Aa W/WIH W3MEHEHHUE €Tro
COKPATUTEIHEHOIN aKTHUBHOCTH.

MexaHU3M MEXaHOAIIEKTPHUSCKOW OOpaTHOM CBSI3U
BKJTFOYACT B ce0sf HECKOIBKO ypoBHeii [ 18, 25]. B ¢pms3nonoru-
YECKUX YCIOBHAX, Ha KIICTOYHOM YPOBHE MEXaHMUCCKUE
COOBITHS (M3MEHCHHE JITHBI U CHITBI COKPAIIICHHS MBIIIIIT)
MOT'YT MOJTU(HIIIPOBATH MK TPUICCKIE TIPOIIECCH HA MEM-
OpaHe KapJMOMHOIIUTOB ITyTeM HETIOCPEICTBEHHOTO BITHI-
HUS Ha Hee uepes stretch-activated channels (manee B Tekcte
SAC), T.c. HIOHHBIC KaHAJBI, AKTHBUPYEMBIE PACTSDKCHHEM
WITH, THA9e, MEXaHOCCHCUTHUBHBIC HOHHBIC KaHAJIBI, MJTH OTIOC-
PEIOoBaHHO, Yepe3 N3MEHEHNE KOHIICHTPAIIMHA CBOOOTHOTO
BHYTPHKJIETOUHOTO KasbLius [ 7, 24, 38]. SAC akTUBHpYIOTCS
TIPH PACTSHKEHUH, U 9TO 03HAYAET, YTO BOZMOKHOCTb HIX TIe-
pexo/ia B OTKPBITOE COCTOSTHIE BO3PACTALT 10 MEpe YBEIHU-
YCHHS PACTIKCHUS KIICTOYHOH MEMOpPaHEL.

Kak nonaratot, SAC sBISITOTCS IEpEIaTOUHBIM MeXa-
HU3MOM MEXJTy HATrPy3KOH U MIPOTEHHOBBIM CHHTE30M IIPH
runeprpodun muokapaa. CormacHo 3TOH THIIOTE3e, peMo-
JISITNPOBAHNE IPUBOIUT K YBEITMYCHUIO HATPHEBOTO BXO/1A,
KOTOPBI B CBOKO OYEPEb YCHIMBACT MIPOTCHHOBEIN CHHTE3.
J.O.Bustamante u coast. (1991) 6puT0 TTOKa3aHO, YTO TIPH
HOPMAITBHBIX YCIIOBHSAX PACTSIKCHUE BBI3BIBACT BXOISIITHIA
JIETIONISIPU3YIOIIHIA TOK, KOTOPBIH CO3AeTCS, B OCHOBHOM,
nonamu Na' [9]. PacTspkeHne cep/ia BRI3EIBACT MTOCTICTIO-
JSPU3AAIO - OCIMJULAIIUH TIOTSHIIAAA TTOKOs, KOTOPHIE B
psife ciydaeB BO3HHKAIOT 32 MOHO(A3HBIM TTOTCHIINAIOM
[34]. [TocTnenonsapu3anus BOSHUKACT B Pe3ybTaTe IS0 -
pu3anmy MeMOpaH TPYIIIBI TECHO CBSI3AHHBIX MEXKITY CO00it
KapIMOMHOIIMTOB U 3Ta ICTOJAPU3AIINT MOKET PacIpoCT-
paHATHCA IO TKAH| cepAma. Ee Mmexann3m ompeaensieTcs Jo-
KaJHbHBIMHA H3MEHEHHUSIMA B HOHHBIX TOKaX, KOTOPBIE UIYT
gepes MeMOpaHy kieTkn. O6a STH mporiecca ObITH HACHTH-
(hUIIIPOBAHEI U TTPH MEXaHMUYECKOM BO3IICHCTBUN Ha MHO-
Kapz [34, 44]. KapamoMHoIUThL, SKCTparupoBaHHBIC U3 TIPE/T-
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CepIIi 1 KETyI0YKOB )KUBOTHBIX 1 JIFOJIEH IEMOHCTPHUPYIOT
PEaKInIo, aHAIOTUIHYTO PEaKIINH KapIHOMHOINTOB [IETI0CT-
HOH CTPYKTYPBI CEp/Illa M OTBEUAIOT HA PACTSDKEHHE JACTIONS-
pu3anuei MeMOpaHsbl, YUIMHEHHEM ITOTEHIINAIA ICHCTBHSA
1 TIOSIBJICHUEM TIOCTACTIONS P3N, BBI3BIBAIOIINX YKCTpa-
cucroimo [44].

M3MeHeHne BHY TPHKJIETOYHOTO COCTaBa KapIHOMHO-
IIUTa, KOTOPOE ITPOUCXOINT B PE3YIIBTATE ITPOBEICHNS HOHOB
yepe3 SAC, MOXKeT 3aIyCKaTh BTOPHYHBIE COOBITHSI C TIOMO-
mrpio noHOB Ca™, Na* u K* [23]. D10 BakHBII BHYTpHKIIE-
TOYHBIN MECCEHKEP, KOTOPBIH MOJKET aKTHBUPOBATH MIIH
nHaKTHBHpOBaTh Ca™ -3aBHCHMBIC KaHAIBI MeMOpaHHI [ 16,
23]. MonenbHBIe UCCIeJOBAHFS IIPEATIONAraroT, 9To Bxom Ca™
gepe3 SAC mocTaTtodeH, 9ToObI akTHBHpoBaTh Ca'™ -akTHBH-
pyemsbie K* kanauel. Pe3ynbTarsl, oiaydeHHbIE Ha MOJICTISIX,
MIPOAEMOHCTPHUPOBAJIH, YTO UMEHHO padoTa SAC ompene-
JISIeT MEXaHWYECKH BBI3BAHHBIC 3JIEKTPUICCKUE N3MEHEHHS
B CEpALIE 1, TAKUM 00pa3oM, MOATBEPANIN TOUKY 3pEHUSI 00
JIEKTPOr€HHOM MeXaHn3Me 3P (eKTa pacTsHKEHNUS KIICTOK.

Kpowme Toro, nccienoBanust Ha MOAEISIX TIOATBEP N
THIIOTE3Y O TOM, YTO MACCHBHOE MEXaHWIECKOE PACTsIKECHHE
MHOKap/ia MOXKeT ObITh apuTMoreHHbIM. [TokaszaHo, ¥ro 6110-
KHpOBaHNE MPOBOIMMOCTH HOHOB uepe3 SAC mpenoTspa-
IIaeT MEXaHOWHIyIIUPOBAHHYIO apUTMHUIO Y 37I0POBBIX U
TUNEpTPO(GUPOBAHHBIX KapANOMHOIMTOB, YTO MTEPEBOINUT
po0JIeMy MEXaHOIEKTPUIECKOI 00paTHOM CBSI3U B cepil-
1€ U3 pa3psizia 9McTO GyHIAMEHTATBHBIX IPOOJIEM B pas3psil
poOIreM KITmHIYecKuX [4, 10, 23,24,29,37].

Baxsreitmum pesynbraTroM padot T.Zeng u coasT.
(2000) sTBISFOTCSI CBEICHUS O ITOBBIICHUN YyBCTBHTEIIEHOC-
TH K PaCTsDKCHHUIO Y THITEPTPO(OHUPOBAHHBIX KIIETOK [46] . OTH
9KCTICPUMEHTHI, BEIITOJTHEHHBIE HA H30JIMPOBAHHBIX Kap IHO-
MHOLIUTAX, TOJHOCTHIO TOATBEP)KAAIOT JTAHHBIE MPE/IIIIECTBY-
FOIIHX ITyONUKAITHiA [25, 26] 0 TOBBIIIIEHIN 1yBCTBUTEIIHHOC-
TH KJIETOK THIIEPTPO(YUPOBAHHOM TKAHH ITPEACEPANH 1 JKe-
JIYJIOYKOB K €€ pacTsKeHuIo. [IpoBeieHHbIE HCCIeTOBAHNS
TIOKA3aJIi, YTO KapAMOMHOLIUTEI OOJIbHBIX JIFOJICH, CTpa/iaro-
mmx AL, IMesn HecpaBHIMO OOJIBIIYIO YyBCTBUTEIILHOCTD
K PAaCTSDKEHHUIO, YeM KapIHOMHOINTHI 3JI0POBBIX MOPCKHX
CBHMHOK. BBICOKas! 4yBCTBUTEIBHOCTB K PACTSKEHHIO KIIETOK
MHOKap/ia JAHHBIX MTAIIIEHTOB MOXKET OBITH 00BSCHEHA JIN0O
BUIOBBIMH PA3IHIHAMHE, YTO MAJIOBEPOSTHO, JINOO 32 CHET
runepTpoun, KOTOpasi BO3HUKAET BCIIEICTBHE 3a00JICBaHUS.
UroOBb! TPOBEPHUTH CBS3aHA JIM TyBCTBUTEIBHOCTD KapHO-
MHOIIUTOB K PACTSHKEHHIO C BEHTPHUKYIISIPHOU THIIEpTPOhH-
et n3yuanu 3(h(hexT pacTsHKEHHS KIETOK, MOTyYEeHHBIX OT
3/I0POBBIX ¥ MOJIOZBIX KPBIC, @ TAKXKE CIIOHTAHHO T'MIIEPTEH-
3UBHBIX )KUBOTHBIX. [I3MepeHnst MoKa3aim, 4To 4yBCTBUTEIIb-
HOCTb KJIETOK K PACTSDKCHHUIO YBEITMUUBACTCS IPOTIOPIIHO-
HAJIBHO CTETIeHH MX THIepTpodru, KoTopast pa3BUBaeTCs B
TEUEHHUE KU3HU 0COOH, M TIOCTUTaeT HAaNOOJBIIINX 3HAYCHUH
TIpH THTIEPTPO( UM JKeITyTouKoB [25, 47].

TaxuMm 00pa3omM, B HACTOSIIIIEE BPEMSI MOXKHO CUUTATh
JIOKA3aHHBIM, YTO JF0O0BIE MEXaHHMYECKHE N3MCHEHHS B pa-
60Te cepama, HaNpUMep, U3MEHEHHE BHYTPHCEPCUYHOTO
JIaBJICHUSI, BBI3BIBAIOT MOYIISIIMIO €T0 3JIEKTPUIECKON aK-
TUBHOCTHU. DTOT 3 PEKT pean3yercsi Ha KIETOUHOM YPOB-
HE W 3aKJIF0YAETCSI B TOM, YTO PACTSHKEHHE CEPACTHOMN MbIII-
11l BBI3BIBACT OBICTPYIO HAYAIBHYIO PETIOIAPU3ALIUIO TOTEH-
IMasa AeHCTBUS, CIBUT TAKOBOT'O B O0Jiee HETAaTUBHYIO 00-
JIACTh U TIOSBJIICHHE MHKOB MOCTACTIONSAPHU3AINH, KOTOPbIE
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TIepPEpacTaroT B 3KCTPA-TIOTEHIHAI ICHCTBHS, BBI3BIBAIOIIHI
9KCTPACUCTOJIBI U, B psijie clydaes, npoBorupytommii OI1
[18,19].

OT10T 3hPEeKT NMPosBIIETCS B MHTAKTHOM MHOKApPJIE
TOJIBKO TIPY PACTSHKEHUM 10 YPOBHS BepXHer (uznonoru-
YEeCKOW T'paHMIIbI, OTHAKO IIPH THIEPTpOoHN, HAIpUMeEp,
TIOCJIE IEPEHECEHHOT0 MH(APKTa MIOKAP/Ia UITH BCIIE/ICTBHE
AT, oH TIposIBIISiCTCS TIPH MAJICHIIINX U3MEHEHUSX BHYTPH-
cep/IeuHOl reMoTMHaMUKH. [1oirydeHHBIe pe3yIIbTaThl I0J-
HOCTBIO COBITAJIAIOT C KIIMHUYSCKUMHI HAOIIOACHHUSIMH, T.€.
MEXaHWYECKH BbI3BaHHbBIC apUTMHH, BKitouas PI1, Bo3Hnka-
IOIINE TP U3MEHEHNH MTOJIOXKEHUS Tella (COOTBETCTBEHHO
M3MEHEHUN BHYTPUCEP/ICYHOTO JABICHUS ), Yallle BCTpeya-
I0TCS B THIIEPTPO(QHUPOBAHHOM 1 MTATOJIOTMYECKN U3MCHECH-
HOM, Y€M B UHTAaKTHOM MHOKapze [8, 25].

OO1menpu3HaHHO, YTO PEAKIHsI CEP/IIla B OTBET HA (-
3WYECKHE YIPAKHEHHS IIPEICTABIISIET COOOH CII0KHOE SIB-
JIeHHe, BKJIIOYalolee B ce0st B3aNMO/ICHCTBIE N3MEHCHUH
YaCTOTHI CEPJICUHBIX COKPALICHUH, KOHEUHO-THACTOIYIEC-
KOro 00beMa >KeIyJOYKOB M KOPPHUTHUPYIOLIETO BIIHSHUS
HelporymopainbHO# peryssituu cepana [ 14, 42]. o cux nop
MIPOJIOIDKACTCS U3YyUEHUE OTHOCUTEILHOM POJIH KX 101 U3
9THX IIepeMEHHBIX. Pe3ybTarsl MPOBECHHBIX HCCIIEI0BA-
Hui [25, 46, 47] nokasanu, 4To HOpMaJlbHAasl peakLus Cep/i-
I1a Ha YIIPaXXHEHMS TIPEICTaBISIET OO0 MHTETPaIbHBIHN 110-
Kasarelb, BKIIIOYAIONNH B ce0s BO3eicTBHE Ha MHOKap.T
HETIOCPE/ICTBEHHO CaMOM TaXUKAP/UHU, CHMIIATHIECKON CTH-
MYJSLIY, @ TAKKe peann3anni Mmexanuzma @panka-Crap-
nuHTra. Kpome Toro, aBTOphI TOKa3aJIH, 4TO MPH PU3HUIeC-
KUX YIIP)XHEHUSIX, BBINOJIHAEMBIX C CyOMaKCHMaJIbHOM Ha-
Ipy3KOi, MUHYTHBIH 00BEM Cepiila MOXKET BO3PACTaTh,
JIaXKe eCITH OJTHO MJIM 1BA M3 9THX 3BEHBEB Oy/IeT 3a0JI0KNpo-
BaHO. O1HaKO NPH PUNUECKUX YIIPAKHEHNSIX MAKCUMAIIb-
HOTO YPOBHSI /IJIs O IePKaHHA aJIeKBATHON aKTHBHOCTH,
JIOCTATOYHOM JUIsl 00eCIIeyeHNsT BO3POCIINX MOTpeOHOCTEH
paboTaIOMIMX CKEJIETHBIX MBI B KHCIOPOAE, MHOKapIy
JKEITYI0YKOB HEOOX0IMMO (DyHKIIMOHHPOBAHHE BCEX TPEX
yKa3aHHBIX (DaKTOPOB.

JlaHHOE TOJIOKEHNEe TOJTBEepKaaeTcs paboTtamu
@.3.MeepcoHa 1 COaBT., B KOTOPBIX IIOKa3aHO, YTO [IOMUMO
Mexanu3Ma @Opanka-CTapiuHra, CynecTByeT MEXaHU3M Ca-
MOPETYJISIIIAM, CYyTh KOTOPOTO 3aKJIF0YaeTCs B TOM, YTO MIPU
YBEIIMUYCHNH CHJIBI U YaCTOTHI CEPACYHBIX COKPAIICHHH 3a-
KOHOMEPHO MPOUCXOUT YBEJIIMYEHUE CKOPOCTHU TUACTOIIH-
yeckoro pacciabienus cepana [2]. Kpome toro, Ha 3Kcrre-
PUMEHTAJIBHOM U KIIMHUYECKOM MaTepuasiax MpoJIeMOHCT-
PHPOBAHBI TPOLECCHI, TMMUTHPYIOILIIE YBEIUUEHUE COKpPa-
TUTEIbHON (PYHKINHU CEpACYHON MBIIIIIBI HA YPOBHE KIIET-
KU, TPUYEM OJTHUM U3 HUX SIBJISICTCS OT PAHUIEHIE MOIITHOC-
TH HaTPUH-KaIbIHEBOT0 0OMEHHOTO MEXaHU3Ma, JIPYTUM -
HaKOIIJICHUE JIAKTaTa B KJIETKAX CKEJICTHOW MYCKYJIaTypBl.
[Nocnennnii hakTop NPOSBIIAETCS €IIe IO TOTO, KaK cepaed-
Hast MBIIIIIA TPEBBICUT CBOX (DyHKIIMOHAIBLHBIE BO3MOKHO-
CTH, TEM CaMbIM OCYIIECTBIIICTCS IIPEIOXPAaHEHUE CepaLa
oT neperpysku [45].

Taxkum 06pa3om, IpU3HABAsT OTHOCUTEIBEHOCTD TIPH-
MEHSIEMBIX METOJ10B U3y4eHus padoTsl SAC KapIHOMHUOIH-
TOB IT0 CPABHEHUIO C PEATbHBIM PACTSHKEHHEM KIIETOK MHO-
Kapaa ooseMHoi nieperpyskoit, A.I'Kamku ¢ coasr. (2002)
CUHUTAIOT OJJTHO3HAYHO JIOKA3aHHBIM, UTO JIF000E MEXaHH4IeC-
KOe M3MeHeHne B paboTe cep/ia, Hanpumep, n3MeHeHHe
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BHYTPHUCEPACYHOTO JABJICHUS, BHI3BIBACT MOIYJISIHIO €TO
anekrpudeckoi aktuBHocTH [ 1]. Kak nomuepkusaer aBrop,
9TOT 3P PEKT peann3yeTcs Ha KIIETOYHOM YPOBHE M 3aKITIO-
YaeTcsl B TOM, YTO PACTSHKCHUE CEPICYHON MBI BBI3HI-
BaeT OBICTPYIO HAYANBHYIO PETIONSAPHU3AIMIIO TIOTCHIIHATA
JIEHCTBHSA, CIIBUT TIIIATO TAKOBOTO B 00JIee HETAaTUBHYIO 00-
JIACTh W TIOSIBIICHHE ITUKOB JICTIOJSAPU3AIINH Ha YPOBHE KO-
HeYHOH (ha3bl pETIOIIPH3aIINH, KOTOPHIE TIEPEPacTatoT B IK-
CTpa-TIOTCHIINAIBI ACHCTBHS, BEI3BIBAIOIINE SKCTPACHCTOIBI
U, B psiZie CITydaes, rmepexosamue B puopmuinuio. Ho mo
HACTOSIIIETO BPEMEHHU HE OIpe/IeNICHBI TPAHHIIBI pacTshKe-
HUS KaMep ceprla, Mpu KOTOPOH MUCHYHKIUS MHOKapaa
JTAaHHOU CTPYKTYPBI CTAHOBUTCSI HEOOPATUMOI M MOYKET TIPH-
BECTH K HAPYIICHUIO U DIICKTPOPU3INOIOTUH MHOKaPIa.

JlmiTenpHas Harpy3Ka Ha CepACYHYIO MBIIIIITY IIPHBO-
JTUT K 3aITyCKY MEXaHU3MOB ITOITICPKaHISI COKPATHTEIEHOM
(YHKIINH, HO OHA K€ SIBIIETCS U (PAKTOPOM, IIPHBOJISTIIM K
HCYCPIIAaHUIO BOZMOYKHOCTEH 3THX MEXaHI3MOB. B mpuHIm-
Te, TUIepTPO s, CBUACTEIBCTBYIOIIAS 00 HCITOIH30BAHUH
aJanTalOHHBIX PE3EPBOB, HE ABIACTCS HEOOPATHMBIM CO-
CTOSIHUEM U MOXKET PerpeccCHpOoBaTh MPH YCTPAHCHUH Ha-
Tpy3KH Ha cepare (papMaKoIOTHISCKUM HITH XUPYprHdec-
kM MeTomamu. OTHaKO HAJI0 YIUTHIBATh TOT (aKT, 9TO JJIEK-
TPHUUYECKHUE ITPOIECCH B MUOKaP e HAUMHAIOTCS HECKOIBKO
paHbIIIe, 4eM MexaHmdeckne. Tak, IKCTIepuMEHTaTbHBIC Pa-
60Te1 A.Goette 1 coasT. (1996) mokasanu, 4To HaYaIo clie-
JIYFOIIIETO COMPSKEHHOTO TIpoIiecca BO30YKACHUS 1 COKpa-
IICHUS 3aJI0KCHO B TIPEABIAyIIeM Kapauorukie [19]. Oto
SIBIICHUE TIPENICTABIIIET COOOIT IMpoIecc MeXaHO3IeKTpHIec-
KO 00paTHOM CBS3H.

CeronHs HU y KOTO HE BBI3BIBACT COMHEHUS TOT (DAKT,
YTO Teperpy3Ka JaBICHHEM H 00EMOM IPEICEePAHBIX Ka-
Mep C TMOCIIEAYIONIeH WX AUIaTAIlUeH SBIICTCS OCHOBHOM
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npuunHOi Bo3HuKHOBeHMs DII. OaHako 10 cuX mop HET sic-
HOCTH B BOITPOCE O B3aUMOCBSI3M HAPYIICHUH TeMOJTHAMH-
KW, COKPATUTEIEHONW CIIOCOOHOCTH U AIIEKTPO(DU3HOIOTHH
MHOKap/ia ¢ MeXaHH3MaMH BOSHUKHOBCHHUS U TTOIICPIKAHIS
@Il y 6ONBHBIX C MPHOOPETEHHON MATOIOTHEH cepaa. UYto
KacaeTcs IIporiecca 00paTuMOCTH JEKTPHUYECKOTO PEMOJIC-
JUPOBAHMUS MUOKap/Ia, TO PEIICHHIE STOH IIPOOIEMBI BUIHT-
cs1 B Ooree AeTaabHOM (Ha CYOKIIETOYHOM U MOJICKYIISIPHOM
YPOBHSIX) HCCIIEOBAHHUH IPOIECCa aHATOMHYIECKOTO PEMO-
JIETUPOBAHUS (THIIEPTPOGHUH U IITATAIIH ), TIOCKOJIBKY 3TH
JIBa IpoIiecca TECHO B3aNMOCBsI3aHbL. Ho Hazio IMETh B BHLTY,
YTO KJIMHUYECKHE IPOSBICHUS IEKTPO(YU3HOIOTHIECKOTO
PeMOICTHPOBAHHS MOSIBIITIOTCS PAHBIIIE, YeM COBEPIIIACTCS
mporecc TpaHCHOPMAIUH aHATOMHYECKOTO PEMOJICITUPO-
BaHUS B HCOOPATUMYIO CTAIHIO.

Bomnpocrl, kacaromuecs: H3y4eHHUs] KOTHIeCTBEHHBIX
XapaKTePHUCTHK YJICKTPOUTHRIX HAPYIICHUH Ha KIIETOYHOM
U CyOKJICTOYHOM YPOBHSAX B KapAHOMHOIIUTAX, KOTOPHIC
MOTJIH OBI OBITH IIPHHATHI 32 OCHOBY OIICHKH CTEIICHH BBIpa-
JKCHHOCTH KIIMHITYECKUX MPOSIBIICHIUH CITIOYKHBIX HAPYILICHUI
put™Ma cepana, u B yactHoctd OI1, 10 cux mop HemocTaToy-
HO m3y4deHbl. OcTaeTcs AUCKyTaOeIbHBIM U BOIIPOC O TIep-
BUYHOCTH HAPYIICHUH CEPICTHOTO PUTMA WITH HAPYIICHIH
COKpATHUTEIBHON CIIOCOOHOCTH MHOKAap/Ia U EHTPAITEHOM
TEeMOIMHAMUKH. DTO, B TIEPBYIO OYEPE/Th, 00YCIOBICHO CIIO-
JKUBIIAMUCS TEXHOJIOTHYECKIMH MIPOIECCAMHU B TUArHOC-
TUKE ¥ JICUCHUH TAXUAPUTMHIIA, KOTIa B KIIMHIYECKOH TIpaK-
THUKE TOMUHUPYIOT METOJBI HCCICOBAHIS AIEKTPHICCKOM
(hyHKIHU ceplia, 9T0 IPUBOIHUT K OTCYTCTBHIO KOMILIEKC-
HOTO ITOX0/Ia B OIICHKE (DYHKIIMOHAIBHBIX BO3ZMOKHOCTEH
CEPICYHO-COCYINCTON CUCTEMBI TIPH TIEPEX0JIe e Ha pa3-
JUYHBIC YPOBHU (D)YHKIIHOHHPOBAHUS B YCIOBHUSX CEpICU-
HOH ITaTOJIOTHH.
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