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Pedepar

B KHHIe ONHCBIBAIOTCS HCTOPHSA, TEOPETHYECKHE OCHOBBI M KJAMHICIECKAs Npak-
rHKa NpHMeHeHHsT pa3pabGoTaHHOrO aBTOPOM MeToJAa 3IJeKTpuuecKoit geduOpHI-
AAMHH cepana npH QHOPHANALMH XKENYAOYKOB H XPOHHYECKHX apHTMHAX Cepaua.
YHHBEPCAAbHOCTb METOA& MNPH PasHbIX BHAAX APHTMHH cepaua oObACHAETCHA eAH-
HbIM MX [aTOreHe3oM — HapyiueHHeM MPOBOAHMOCTH, CNOCOGCTBYIOULEll ycTaHOBJE-
HHIO KPYrOBOW UHPKYJAAUMH BO3GYKACHUS Mo cepauy. PHOPHIISUHS KEAYLOYKOB
3aKOHOMEPHO pPa3BHBACTCHA NO CJACAYIOUEMY CTEPEOTHIY: HapylleHHe MPOBOAH-
MOCTH — 3KCTPACHCTOMNS — TAXHKAPAHS — Tpenetanne — pubpuivianusa. 1ot  de-
HOMEH NpoTeKaeT B OGPATHOM IMOpPSIAKE NPH CHOHTAHHOM Mpexkpautenns GuopHIIs-
unn (y uenkos). ITpexkpainenye GuOPHAMANMH NOA AeiiCTBHEM CHJLHOrO TOKa
0OBbACHASTCH CHHXPOHH3a I Hei Bo3OYXACHHA NOX BAHAHHeM BO3GYyXKAal0-
wero sddexra 3MEeKTPHUECKOro pasipazkeHus. Ha ocHoBe 3Toro npuuuauna Obia
noaoOpan nauGosee ONTHMAJbHBIT CI1OCOG 3JIEKTPHYECKOro BO3ARHCTBHA B BHAE
OAHHOYHOrO HMNYJAbca,  TPOAOKHTEALHOCTHIO PABHOI «IOJE3HOMY  BpeMeHH»
pasapax{eHHs cepaua. YCTaHoBjeHHe pPOJaH ansjiexrporona B sddexre Bo3Oyxue-
HHA QHOPHIJIHPYIOUWIEro CepAalla yKasajo AajbHelHwwnit NnyTh CHHXKEHHSA CHJBL je-
Gubpuaaupyouero Toka. C 3ToH 1esblo Oblil MPEAJOXNKeH ABYX(DasHblit HMIOyJbc,
paouuit sGQOEeKT NpH HaHMEHbIIEM TOKe H COOTBETCTBEHHO  NpPH  HaHMeHblueiH

BO3MOXXHOCTH TOBpeXKACHHS cepaua.
B knure NPHBOAATCA JAaHHbIC 3KCHNEPHMEHTAJbHBIX H KIHHHYCCKUX HCCAEAOBA-

HHIf 1O NPHMEHEHHIO MeTona 34’1CKTDOHMﬂlebCH0ﬂ Tepamin B HpakTHKe peaHuMa-

IHH M JICYEHHH XPOHHUECKHX apHTMHIil cepiaua.
Kuura paccydraHa nHa KapaHOJOros, TepalnebToB, peaHAMaTo/noros, ¢usnono-

ros, nato)H3HOJOrOB.

GURVICH, P. L. The Main Principles of Cardiac Defibrillation.

Electrical difibrillation is a result of synchronism of excitation of
individual elements of the heart, which prevents its further circular
transmission between them. On the basis of this concept a rational met-
hod of electrical defibrillation of the heart was suggested and optimal
parameters of the delibrillating current were selected. A suggestion to
apply two-phased impuise which can defibrillate the heart with half
as much current as compared with monophased impulse («direct cur-
rent») is considered as an important advance. This suggestion has be-
en realized in designs of new types of delibrillators. ID 03 and DKI-OI.

The book is intended for cardiologists, therapeutists, reanimatolo-
gists, physiologists, pathophysiologists.
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NPEAUCIIOBUE

[TpensaraeMasi BAMMaHHIO NATO(PHU3HOJOTOB U KJIHHHIKC-
TOB MOHOTrpa(usi — MTOT MHOTOJIETHHUX HCCJIENOBAHUI aBTO-
pa B 00JiaCTH naToreHe3a M Tepanuu GpUOPMILISUHN Keady-
JOUKOB ¥ psifia JPYrHX HapylIeHHH CepJeYHOro putMa OJius-
KHX eii 10 MexaHuamy passutusi. Hacrosimas padora H. JL
TypBuya sIBJASIETCS JONOJHEHHBIM M CYIMECTBEHHO Iepepaso-
TaHHBIM U3JaHHEM ero KHurn «Puépuaasmus u aepuopui-
JsuMs cepila», Kotopasi Obuia omybaumkoBaHa B 1957 T.
3a HCTEKUIMH NepHOJ MPOU3OUIIH 3HAYUTENbHbIE H3MEHEHHUs
BO BCeX 06/acTsAX MEeIHIHHCKOI HAayKH, B 4aCTHOCTH c(hop-
‘MHpOBasiach B KaueCTBe CaMOCTOSATENbHON JUCUAIINHLL pea-
HUMAaTOJIOTHA, a KOMIIJIEKCHBI METOJ BOCCTAHOBJIEHHS MKHU3-
HeHHBIX (DYHKIMH OpraHuaMa cTaj JOCTOSIHHEM IIHPOKOro
Kpyra npaxkTtuyeckux Bpauyeil. Termepp yKe Hejb3si npejcra-
BUTb OpPraHU3allHOHHYIO CTPYKTYPY MHOronpoduJIbLHOro Jje-
yeOHOr0 YyupexkJeHUs: HJIM CTAHLUHMH CKOPOH MEeAHIHHCKOI
nomMouu 0e3 COOTBETCTBYIOLIE{l PEeaHMMALUOHHON CJIYZKOBI.
W B 3T0i1 CBSI3H, BIIOJIHE €CTECTBEHHO, PE3KO BO3POC HHTEpec
K npobseMe 3JeKTpHUYeCKOil AeGUOPUIISIUN Cepalla 1 MHO-
l'UUOp'dSHblM dClHEeKTdM LPdKTUYEeCKOro llpHMCHGHl/l){ 3TOro
BaX<HOTO PeaHHMAalLHOHHOTO METOJa.

VYiKe nepBble INONBITKH HCIOJIb30BAaTh B KJIHHHKe Jedud-
puanupylomue cpoiictBa mepeMeHHoro toxka (Beck e. a,
1947; Zoll e. a., 1956) mokasamu, 4TO 3TOT CIOCO6 HOpMa-
JH3ALMHU CEPACYHOrO0 pPHTMA 4YpeBAaT MHOTOUHCIEHHBIMH H
BeCbMa CEepbe3HBIMH OCJIOXHeHHsAMH. TeM He MeHee INOKa
NeDHOPUIIATOPLI MEPEMEHHOT0 TOKA MPUMEHSTHCh B 3CKBHU-
3UTHBIX CJyuYasiXx y OOJIbHBLIX, HAXOAAUUXCS B TEPMHUHAJIBHOM
COCTOSIHMH, OOBIMHO IPH ONEpaTHBHBIX BMeIIAaTeJbCTBAX Ha
opranax TPyAHOH KJETKH, UX HEJOCTaTKH BOCIPUHHUMAJHUCH
B M3BECTHOHl Mepe Kak HeusbGexHoe 3710. Ilomoxkenne panu-
KaJIbHO H3MEHHUJIOCh, KOTJla CTAJO SICHO, YTO 3JEKTPOTepanus
MOXeT OBITh BecbMa YCIELIHO NpPHMEHeHa He TOJbKO MpH
GubpuiIsiun KeayI0uKoB, HO ¥ NPH TaK Ha3bIBAEMBIX XPO-
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HAYECKHX apUTMHUSX — MepUaHHH M TpeneTaHHH INpejcep-
Ui, pasauyHbIX (POpMAaX NAapPOKCH3MAJbHONH TaXHKapIHH.
Bosnukia HacrosTesbHas NpakTHYECKasi MOTPEGHOCTb B pas-
paborke GoJjee NEHCTBEHHOro M, IJiaBHOe, 0E30IaCHOroO Me-
TOJla BO3JIeHCTBHS Ha cepaue. MM crana 3JeKTpouMmyIbCHas
Tepanus, OCHOBOIIOJOKHHKOM KOTOPOH IO TpaBy CJIeLyeT
cuurate H. JI. I'ypBuua, oqHoro u3 crapeiiliux coTpyAHHKOB
JlaGopaTopuu 3KCiepHMeHTaAbHOIl (PUSHOJOTHH 1O OKHBJIE-
nuio opranuama AMH CCCP.

OCHOBHOI1 IPHHILUII TEOPHH JIEKTpHUYEEKOH aedusdpuiis-
LHH, KOoTopasi Hauyajaa paspabarteiBatbess H. JI. T'ypBuuem
eunte B 40-¢ roibl, COCTOUT B TOM, 4TO Aedn0pH/ITHPYIOLIHIT
TOK OKasblBaeT Bo30OyxKJalollee jaeilcTBHe Ha cepaue. DTOT
NPUHLMUII OKA3aJ/ICsl BECbMa IIVIOJOTBOPHBIM, IOCKOJBKY OT-
KPBIJI NYTh JJISI COBEPIICHCTBOBAHUSI METOJUKH: MaKCHMaJb-
HOTO CHHZKEHHS CHJIBl H NMPOJOKHUTENbHOCTH JEHCTBHS TOKA
Ha cepaie. ToMbKO NpH 3TOM YCJAOBHH MOMKHO OXKHAATH JH0C-
THZKeHHus1 JedeOHoro addexra 6e3 CyLUECTBEHHOTO IOBPEXK-
JeHust CTPYKTYpbl Muokapaa. CorsacHo yKasaHHOMY IIOJIO-
JKeHHuIo OblTa JoKa3aHa He0OOCHOBAHHOCTb NPUMEHEHHS JIIH-
TEJILHOTO BO3/EHCTBHSI IEPEMEHHBIM TOKOM, IOCKOJIBKY
BO30YXKIeHHE cepilia 3aKOHOMEPHO HAacCTymaeT IOJ BJIHS-
HHEM OIMHOYHOTO HMIyJbca. Dblra noxkaszana Takxe He-
11e71€C006pa3HOCTh IIPHMEHEHHS CJAHIIKOM KPaTKOBPEMEeHHBIX
HMIYJICOB B BHJE alepHOJHYECKOro paspsiia KOHJIeHCaTO-
pa, NOCKOJbKY HEOOXOAMMBII IIPH 3TOM OYeHb GOJbLIOH
TOK MOXKET OKasaThb CHJIbHOe IOBpexaaiollee JAeiicTBHE HA
cepale.

JLIst yMeHbIIeHHsT CHJIBI PA3PsITHOrO TOKA M YBEJHUSHUSA
€ro TPOJOIKHTEILHOCTH (O «IOJe3HOT0 BPEMEHH» pasi-
paxenusi cepaiia — 8—12 mMc) aBTOPOM OBLIO MPENJIOKeHO
BKJIOYEHHEe MHAYKTHBHOCTH B llenb paspsapa. Ilosyuaemubiit
npu 3ToM OBICTPO 3aTyXaloOIHil HMIYJIbC KOJeOaTeabHOro
paspsifia okasaicsi 3(Q(EKTHBHBIM TIPH HauMeHbIUEH cHiIe
TOKAa M ABJsICS OGe3BPEAHBIM JJIs (PYHKIHOHAJBbHOH Jes-
TeJbHOCTH cepjua. [IpenmyliecTBa npeaa0KeHHOro MeToja
B HacTosIllee BPeMs NMOJYYHJIH BceoOllee Npu3Hanue, u npH-
MeHeHHe ONMHOUHOTO HMIYJbca B BHIE [pa3psla KOHIeH-
caTopa uepes HHAYKAUBHOCTb TPHHATO B KayecTBe CTaH-
rapTa.

Baxno oTMETHTb, OMHAKO, YTO crenuduyeckue ycJIOBHS
3MEKTPHUECKOj AePUOPHIASIINHE — HEOOXOMMMOCTh CHIBHO-
ro pasjapaxeHus TPeOYIOT NPUMEHEHHs CHJIbHOTO TOKa
(20—30 A) maxe mpu amexkBaTHOi (opme uMmmysabca. 3Ha-
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YUTEJbHO XYzKe OOCTOHT JIeJO ¢ TeMH THIaMHu mepuépui-
JSTOPOB, B KOTOPBIX HHAYKTHBHOCTb OYEHb MaJja HJIH OT-
cyrcereyer (Lown e. a., 1962; Dittmar, 1964; Balagot, 1964).
[Tostomy npu sHepruu paspsaa nopsinka 400 Ik Tox Mo-
JKeT JoCTHraTh KpaiiHe OoJbliux BeauuuH (75—100 A),
BbI3biBasi Cepbe3HbIe NMOBPEXKICHUS Cepla.

AKTyaJbHOCTb 3aJlayd CHUZKEHHS BEeJUYHHBI Kedubpui-
JIUPYIOIIEro TOKa CBsi3aHa C ILIMPOKOIH INPaKTHKON NpuMe-
geHnst nepUOPHIISATOPA KaK B Cay:KOe peaHHMaluH, Tak
¥ Tepamnuy XPOHHYECKHX apuTMuii cepauna. HeoGxoxumocTs
MHOTOKPATHOH Ne(pHOPHISALUUN Y OAHOTO M TOro e 6OJb-
HOTO TIPH OCTPHIX 3aboJeBaHHAX cepAuna (HampuMmep, HH-
(apkTe MHOKapjaa) 3acTaB/sieT IOBLICUTb TpeOOBaHUS K
KauecTBy pedgubpuiaanpyomero uMmnyabca. OueBHIHO, YTO
B TaKUX CJIydasiX jAaxke HeGOJblIOe CHUZKEHHE BeJUUHHB
TOKAa MOXKET CHIIPaTh PelIAIOUIYIo POJb B KOHEYHOM ycrexe
JIeYCHHUSI M CIIACEHHS JKH3HH GOJBHOTO.

BoamoxknocTh noBpiieHust 3p(GEKTHBHOCTH HMIYJbCAa H
CHIJKEHHST BeJHYHHBI Je(GHOPHIIHPYIOIEro TOKa aBTOp
yCMaTpUBaeT B NPHMEHEHHH MaJOH3YUEHHOrO pasjiparkalo-
ulero JeficTBUsI GUNOJSIPHOrO HMIyJbca. Mcmoamb3syst Takoit
HMITYJIbC, MOYKHO pAacCUMTBIBATL Ha HOCTIKeHHe 3ddexTa
BO30YIKJI€HHsI cepilla IOJ BJHSHHEM 3ajHero (GppoHTa HM-
nyJbca, aMINIHTYa KOTOPOTO MOKeT OBIThb YBeJHueHa BIBOE
10 CpPaBHEHHIO C IepenHHM (POHTOM 3a CUET H3MEHEHHS
HanpaBJeHHsT Toka 0e3 yBeJHYEHHS ero cuiabl. BJuaropaps
3TOH OCOOGHHOCTH OHMOJSIpHOrO HMIyJabca ahdexT neduo-
PHVISIIIMH, KAaK OBLIO MOKAa3aHO B SKCNepHMeHTe, HacTyla-
eT MOJ| BJHSHHEM CYMMapHOTO JEHCTBHSI OOEHX IOJYBOJH
TOKa.

ITocrapiennass samaya — CHHXKeHHE JAedUOPUIIHPYIO-
(Iero TOKa INyTeM HCIOJb30BAHHUS OCOOBIX pasApazkKalollnx
CBOMCTB JIBYX()agHOTO HMITyJbca — IOJYUHJIA, TAKUM obpa-
30M, YyJIOBJeTBOpHTeabHOe pemtenne, OpHako oGHApyXKeH-
HBIH (PaKT 3aBHCHMOCTH CYMMAIHH pasfpaKaloliero me#cr-
Bust obenx (asz mmmysasca OT ero (GopMBl NPENACTABJSI B
TEOPeTHUYECKHI HHTepec, YKa3bBasi Ha 0cofoe 3HaUeHue rpa-
IHenTa 3aaHero (poHTa UMIYJbCA.

HMayuenne ocobGennocreit AeGuOPHLIALNMA cepjua Ipo-
DOKUTeNbHBIMH HMIyabcaMu (xo 30 Mc u GoJsee y OCHO-
BaHHs) 10Ka3aJ/o, YTO CTeIeHb MOBBILIIEHUST TOPOTOBOH BeJIH-
YHHBl  Ae(HOPHITHPYIOIEro TOKa INPH MPOAOIKHTEIbHBIX
UMIYIbCAX — ONpelessieTcsl KPYTH3HOH TIpaJueHTa 3aJHero
¢ponra. Mamenenne nepenHero ¢ppoHta HMIyabca OT Kpy-

5



*toro (npu paspsizax 0e3 HHAYKTHBHOCTH) 0 OTJOTOro (mpu

60JbIION HHAYKTHBHOCTH B LENH paspsajia) He OKa3blBajio
BJIMSIHMSI Ha TIOPOTOBYIO BeJIHUMHY AeDHOPHIIHPYIOULEro
TOKA.

CraJsio O4eBHAHLIM, YTO JAONYylleHHE 06 OJMHAKOBOIl MpH-
polle peakUHH cepjla Ha 3JeKTPHYeCKOe pasipaikeHHe BO
BpeMsl JHACTOJNbI U NpU AePUOPUIIALNE TPeOyeT H3BECTHO-
ro orpanuvyenusi. HecMOTpsi Ha yCTaHOBJIEHHYIO OGIIHOCTD
3aKOHOMepHOCTell meduOpuIIAnIy 1 Bo30yxXKAeHus ceprua,
MeXKAY ITHMHU SIBJICHHSIMH HMEIOTCSI MU KOPEHHBbIE pPasuyus,
HebuOpuansuus cepaua sBjiseTcs CyMMapHBIM pe3yJbTa-
TOM OZHOBPEMEHHOIO BO30OYXKIEHUS U CHHXPOHH3aLUH (QYHK-
IHOHAJILHOTO COCTOSIHMSI BCeX BOJIOKOH cepiua. Jlpyroi
BaXKHOH OCOOEHHOCTBIO AeDHOPUNNSALUN SIBJISETCS TO, 4TO
3JEKTpPHYECKOe BO3JEHCTBHE IIPOM3BOJAUTCA Ha 3JEMEHTHI,
3HAYUTEJNbHAST YaCTb KOTOPBLIX HAXOIHUTCS B pedpaxkTepHOM
cocrosinuy. HeoGXOQuMOCTh YUHTHIBATH 3Ty OCOGEHHOCTDH —
peppakTepHOCTL cepiAlia B COCTOSIHUE (PUOPHIIALUE — JO-
KasblBaercsi TaxkxKe jgaHHbeiMu Brooks (1955), moarsepix-
neunsiMu Decker (1970), o6 usBpawennu 3axona [Id.io-
repa NpH pasqpaxKeHuy cepjua B COCTOSIHHH pedpaxrep-
HOCTH.

HecomHeHnHblil uHTepec mpexcrasasier koHuenuus H. JI.
I'ypBuua o MexaHuaMe pasBUTHS (QUOPMIISALHHN Keaymaod-
koB. OTpuuas BO3MOXKHOCTb BO3HHKHOBEHHS HOBBLIX, He3a-
BHCHMBIX JPYyr OT Jpyra, oyaroB aBTOMAaTHH Npu (PUOPHI-
JSALMH, OH HAaXOZHUT TaK:kKe OIHOOUHOII MBICAb O BO3MOXK-
HOCTH PaBHOMEPHOro OOpalleHHuss BOJH BO30OYKIEHHUS IO
Muokapay. On cuuraer GoJjiee BepOSTHBIM OOpallleHHe BOJH
BO30YK/JeHHsT 1O OOBIUHBIM IYTSAM €ro IpPOBEIeHHs, T. e.
BJIOJIb TIPOBOJSIIUX MyTeil cepiua, Mo NPUMepy PpelHnpoK-
HOTO pUTMa. BepOosITHOCTb TaKOro BHAA UHMPKYJISALUUH BO3-
OyKJIEHHsT Mo cepAuy npu GuOpHIIANNH OOOCHOBLIBAETCSE
(GakTOM HaJHYHs TNPEIUIECTBYIOIIEro IEepHOAa 3KCTpacHC-
TOJIUH TIPH BCEBO3MOZKHBIX CIYyUasiX BO3HUKHOBeHHS (HuOpuI-
JSUUE U TPUHAJIEKHOCTBIO AKCTPACHCTOJN, IpeAIIeCTBYIO-
mux GUOPHISIIHUN, K THIY BO3BPaTHBIX aKcTpacucrona. Kax
yKa3blBaeT CaMO Ha3BaHHe, UX NPOUCXOXKACHHE CBS3BIBAIOT
He ¢ BO3HHKHOBEHHEM RETEPOTONHOIl aBTOMATHH, a € Hapy-
LWIEHHeM HOPMaJbHOTO XOJa pPacnpocTpaHeHuss BO3OyxIe-
Husi. BO3MOXKHOCTb HapYIIEHHS TPOBOJIUMOCTH, B pe3yJbTa-
Te KOTOPOrO BO3OY:KIeHHE HAXOAUT CBOOOMHBIH TyTb JUISA
BO3BpaTa K CBOEMY HCXOJHOMY MYHKTY, paccMaTpuBaeTcs B
KHHTE KaK sBJeHHe HeyCBOeHHs PUTMA.
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Ha ocHoBe NpoOBeeHHBIX IKCHEepHMEHTAJbHBIX HCCJIeN0-
Bannil Oblia pagpadoTaHa KOHCTPYKIIMS HMIIYJbCHOTO Je-
¢ubpuIATOPA, KOTOPHIN Hayaj HCHNOJb30BATHCA B NPaKTH-
ke kapauoxupypruu ¢ 1952 r. Illupokoe mpusHaHHe Kak B
Hallell cTpaHe, Tak H 3a pPyOexOM  3JEKTPOMMITYJIbCHBII
MeTO noJyuus mocae pabor A. A. Bummesckoro ¢ coTpya-
HHKaMH, KOTOpble BII€PBble B KJIHHHYECKUX YCJIOBHSIX INpH-
MEHHJIH TPAHCTOPAKaJbHYIO 3JEKTPOHMIYJbCHYIO Tepamnuio
xponnuecknx apurmuil cepaua (1959). MuorouucienHble
foc/JIeyIolle KIHHHUECKHe HaOMI0IeHUs! MOATBEPAHIN BbI-
COKY10 3(pdekTuBHOCTs 3TOrOo Merona. Lluxa pabdor, BbIIOJI-
nennntii H. JI. T'ypBuuem, mosyunsa BBICOKYIO OLEHKY, BbIpa-
3UBIIYIOCS B NPHCBMOEGHHH eMy 3BaHus Jlaypeara 'ocyzap-
ctBennoii npemun CCCP B 1970 r. ‘

Hosas kuura H. JI. T'ypBuua ocBeuiaer ojHy H3 axTy-
aNbHBIX TPOOGJEM peaHHMaTOJOTHH U KapIHOJOTHH ¥, HaLo
nojaraTh, OyleT C HHTEPECOM BCTpPEUEHA HIMPOKUM KPYroM
crenuagncToB.

Uaen-kopp. AMH CCCP
npodeccop B. A. Herosckuii



BBEJLEHME

QubpuaasipHble COKpPALleHHs CepPAEYHOH MBILILbI Npes-
CTaBJAIOT c000I1 OecrnopsijlouHbie, pa3HOBpPEMeHHble MEJKHE
MOJAepPruBaHUsl OTACJBHBIX Tpynn ee BoJokoH. C HacTymie-
HueM (QUOPHIVISIUMY TPEACEPAHil HIH KeJayJ0oukoB HarHe-
TaTesbHas padoTa ITHX OTAEJNOB Cepjla IpeKpamiaercs,
[Tpu dbubpumisauun npexcepauil KpoBooOpalleHue mpoJoJI-
Kaercst 3a cyeT pabOTHl XKeJIylouKoB. B cayyae xe Hacryn-
JeHUst QUOPHIIALNHE 2KEeJYAOYKOB KpPOBOOOpallleHHe II0JI-
HOCTbIO OCTAHABJIUBAETCH, YTO NPHBOJUT OPraHU3M K OBICT-
poit rubeJu.

sIBnenne GpubpuiIsauuu (Mepianue) cepiaua ObIO Brep-
Hble O0HAPYXKEHO IPH 3KCIEePUMEHTANbHOH IONBITKE BbI3-
BaTh TeTAHHYECKOE COKpalleHue CepAeyHOil MBIILL ITyTeM
yacroro sjektpuueckoro pasapaxenus (Hoffa, Ludwig,
1850). C Tex nop 3To HapylIeHHEe CEPAEYHOH HesiTeJIbHOCTH
npuB/iIeKaso K cebe BHHMaHHe MHOTHX (DH3HOJIOrOB B Ka-
yecTBe CBOEOOPA3HOro, MaJONOHATHOrO siBjenus. Kuauuu-
IHCTHl 3aHHTEPECOBAJUCh 3THM BOIPOCOM IIO3/Hee, KOrja
BBISICHHJIOCDH, 4TO (HDHOPHIISALIS MPEACePAHil 00y CIAOBANBACT
JIaBHO H3BECTHOE HepeAKoe HapylleHue cepaeyHoro puTMa —
arhytmia irregularia perpetua — coOOTBEeTCTBEHHO Tmepe-
MMeHOBaHHOe B Mepuaresabhyio aputmuio (. ®. Jlaur,
1922). He wmenee BaXKHBIM JJIsi MEIHUHHCKOH IPaKTHKH
SIBUJIOCH YCTaHOBJeHHe (aKTa, yTo B psJie ClydyaeB BHE3all-
HOiI CMepTH, HanpuMep IpH KOpOHapocmasme, HHpapkTe
MHOKapJa, 3JeKTPoTpaBMe, BO BpeMs XJOPOPOPMHOro Hap-
KO3a, TNPHUHHOII ee CJAYXKHJIO HacTyrmienne (GHOPHIIAUMB
JKEJYIOYKOB. YCTayoBJEHHE 3THX JAHHBIX TNPHUBJIEKIO 60-
Jee IIHPOKHE KPYFH HCcjaenoBaTeneil K u3ydenuio puépui-
JSIIIHH M M3BICKAHHIO CPEACTB VISl ee YCTpaHEeHHSI.

Hecmorpsti Ha CpaBHHUTEJbHO IOJTHII NMEPHOJN H3YUYEHHR
GuOpHIIANNHE cepJla, BOIPOC O MeXaHH3Me 3TOrO sIBJIEHHS
panexo euie He Bouisicied, OCHOBHASI TPYAHOCTL ITOTO BOI-
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poca 3aK/II04aeTcst B TOM, 4TO 10 CHX IOp HET J0CTAaTOYHBIX
cBeleHHll O TOHKOH CTPYKType MHOKapia M IpOBOJASALLEH
cucteMe cepaua. CyllecTByiollee ynpouleHHOe IpeAcTaBie-
HHEe O CHHIIMTHAJbHOM CTPOEHUH CEepAEUYHOI MBIl OKa-
3aJ0Ch HECOCTOSITENIbHBIM JUISI BBISICHEHHST siBJIeHHSI (uo-
PWJISLIMHE, CaMO HaJH4YHe KOTOPOro ONpOBepraer NnpejacTas-
Tedne 0 0ecnpepblBHOCTH CEPAeYHOro CHHIUTHA.

B cBfi3W ¢ HEBBISICHEHHOCTHIO MexaHuaMa GubpHIIILHY
cepilla B TeyeHHe JJIMTEJIbHOrO BPeMEHH He OBUIO palHo-
HaJbHOI METOJMKH IO YCTPAHEHHIO 3TOTO MATOJOTHYECKOIO
coctosnus. s ycrpanenuss (QUOPHIIALMH  NpeAcepau
NPUMEHSIIM XHHUAHH, CIOCOOGHOCTb KOTOPOrO B 3TOM OTHO-
meHuy Oplia oOHapyKeHa caydaiHo Kak 1noGounblil adgexr
IpH JIEUeHHH MaJsipud y OO0JbHOTO, CTpajaBllero Mepiia-
teapnoit apurmueit (Frey, 1918, 1921).

Last yecrpanenus: GUOPHANSUHN KeEJYI0YKOB B KJIHHHKE
B TeueHue JJIHTEJbHOTO BpPeMEHH He MPHUMEHSJIOCh HHKAKHX
CPENCTB, XOTSI B IKCIEPUMEHTE 3TO YNABaJOCh CPABHUTEJb-
HO JIETKO, IYTeM BO3JEHCTBHSI TePEMEHHBIM TOKOM BBICOKO-
ro nanpszkenus — no 3000 B. OmnacHocTh obpalieHus c
TaKHM TOKOM KasaJjacb HENPEOIOJUMBIM IPENsSTCTBUEM st
€ro HCIOJb30BAHUS B KauecTBe CPEACTBA IKCTPEHHON IOMO-
. Jpyrum 3aTpyaHeHHeM siBAsJIach HEOOXOJAUMOCTb Kpaii-
#e OblcTporo ycrpanenuss Gubpuaasuun — vepes 1—2 muu
fnocje ee HACTYIVIEHHS], JJISI TOTO, YTOOBI CepJlle 0KasasoCh
CIHOCOOHBIM BOCCTAHOBHTH CBOIO JIESITENBHOCTL. DoJsee 1osj-
Hee OKasaHHe IOMOILM SIBJISIETCS OeCIHeJbHBIM, IOCKOJbKY
OBICTPO pasBUBAIOLIASICA TIPH (UOPHIJISAINE YKEJAYILOUKOB
THIIOKCHS CepAlla NPensiTCTBYeT BOCCTAHOBJEHHIO  3ddek-
THBHOII €r0 AesATeJIbHOCTH.

Takne 06GCTOSITENBLCTBA, KaK OMACHOCTb OGpalleHHsi ¢
MepeMEeHHBIM TOKOM BBICOKOTO HampsiZKeHHsi M Kpailie Ko-
POTKHII CPOK, B Te€UEHHE KOTOPOTO €ro HeOOXOMMMO IpHMe-
HSTb, CTABHJIM B 3aTPYAHUTEJILHOE IOJIOKEHHE BCEX HCCle-
JoBaTesell, HM3yYyaBIIMX  BO3MOXKHOCTb  HCIIOJIb30BAHHS
3JIEKTPUYECTBA B KauecTBE CPEACTBA IKCTPEHHOIl IOMOIILU
npu uépuaasiuun cepaua. Iosauee (Beck, 1947) anextpu-
yeckast AeGUOPHIASAIHS JKETYA0YKOB CTaja MPUMEHSITHCS
B KJIMHHUKE B CJydyae HaCTYIIeHHS (UOPWIISUHNH B onepa-
IHOHHOI, MpPH onepanusix B I'PYAHOI MOJOCTH, a NPH HEOO-
XOJIUMOCTH TIpuOeraJu jake K CIHelHaJbHOMY BCKPBITHIO
TPYIHO KJIETKH JUIS HAJOXKEHHS 3JEKTPONOB HENOCPEeICT-
BeHHO Ha cepaue. Ilpu atom ycaoBun jaedubpuaasiius jgoc-
THrasach Npu HanpsKeHHH oCBeTHTeJbHOI cetn 110—220 B,
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BekpobiTHe TpyaHOI KJIETKH 1aBajo BO3MOMKHOCTbL NpPOBEJe-
HHs NPSIMOro Maccaxa cepjia, HeoOXOJUMOro st oGecre-
YyeHHsl ycrexa, IOCKOJbKY INpH yKaszaHHOM crocobe medub-
PUJISILUY JaJleKOo He BCerja BOCCTaHaBJIMBaJjach CaMOCTOS-
TEJbHO AESITeNbHOCTb CepJIa.

YKa3zaHHBIe HEJOCTATKH INEePEeMEHHOr0 TOKa BHI3bIBAJH
HeoOXOAUMOCTb  M3bICKaHHs 0oJjiee palHOHAILHOTO BHAA
3JIEKTPHUECKOrO BO3JEHCTBHSI Ha cepaue. B mepsywo oue-
pelb HeoOXOAHMO OBbIIO OCBOOOAHUTLCS OT 00S3aTENbHOrO
BCKPBITHS I'PYAHOH KJIETKH, 4TOOBI OKa3aTb NMOMOLUb BO BCe-
BO3MOMKHBIX  CJydasiX HACTyIJIeHHsT (QUOPHISIUH Kejy-
JOYKOB, KakK, HampuMep, IPH 3JIeKTpPOTpaBMe, KOPOHAPO-
cna3Mme, uHpapkre MHOKapaa. Heod0xoaumo OblIO TakxKe
H3YUUTb BO3MOXKHOCTb OBLICTPOTO YCTPAaHEHHSI THIOKCHH —
HeHn30eKHOro cnyTHHKA QHOPHIIALUH JKeJyL0UKOB, He NpH-
6erast K BCKPBITHIO TPYJHOI KJIETKH JJIsI IIPOBEJEHHS Macca-
’Ka cepaua. bea ycTpaHeHHs] THIOKCHH, €CTECTBEHHO, HeJlb-
351 pacCUuThIBaTh Ha 3Q(PEKTHBHOCTb MOMOIIH, MOCKOJILKY
B pesy’abTaTe OJHOI JHWIDb AeGHOPHIISUNA JEATEIbHOCTh
cepaua MoxKeT ObITh 9()PEKTUBHON TOJBKO B Cjaydyae oxasa-
HHSI TIOMOIIM B TEYEHHE IEePBBIX 2 MHUH IOCJIE HACTYIJICHUS
(PUOPUNISAIHH.

Jas ycnemnoro pemeHusi 3aayd BOCCTAHOBJIGHHS cep-
JICUHOM JeATeJIbHOCTH NPH KJIHHUYECKOH CMepTH, CONPOBOXK-
naemoit (GubpuaIANUei cepaila, HeoOXoaAuMo OBLIO ycTa-
HOBHTb HauboJee ONTHMAJBHBII crnocod aedudpuaasinun
cepaua. EcTecTBeHHO, UTO palHOHAMU3aUHUs  METOJLHKH
nepudpuinsiuun Oblia HeBO3MOXKHa 6e3 Gogee rayGoOKOro
MOHUMAaHUSI MeXaHu3Ma caMoro mnpouecca GUOPHILIALNR
cepaua.

B vactu I npuBoauTcss KpUTHYECKHIT 0030D CYLIECTBYIO-
WUX TeopHuii (GpUOPHIISIINY M 3KCHEPHUMEeHTaJbHbie JaHHbIe
0 pasBUTHH Tpoiecca GUOPHIIAUNHE MPH HCKYCCTBEHHO BBI-
3BAHHOM COCTOSIHHM KJIHHHYECKOH CMEPTH H TOCHEeAYIOIeM
BOCCTAHOBJEHHH cepaeunoil jgesrenpuHocti. CBoeobpaszHoe
HapyleHue MPOBOJAUMOCTH Cepjila K HepeAKHe CJayudan Ha-
crymienuss GUOPHINSLIUHM BO BpeMsl KJIHHMYECKOI CMEpTH
IPEACTaBASIOT HECOMHEHHBIN HHTEpPEeC JJIsl BLISICHEHUS Mexa-
Hu3Ma GuOPHIIAPHBIX cOKpalleHuil cep/ia.

[TosyueHnble JTaHHBIE TO3BOJMJIM YCTAHOBHUTbL HaJHuHe
eMHOrO MEXaHH3Ma HapyLIeHHsT KOOPAMHHPOBAHHON Jes-
TEJBLHOCTH CEepAla MO BJIMSHHOM Das3auyHblX mpuunH. Kax
ypesMepHO YacToe BO3OyMIeHHe cepiaua (HampuMmep, npH
MEKTPOTPABMe), TaK H CHUKEHHE ero JaOWJIbHOCTH IOR
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BJAHSIHHEM THIOKCHH HPHBOAHUT K OMHHAKOBOMY IOCHSICT-
BHIO — HEYCBOEHHIO YaCTOTBHl BO30OYXKJAEHHS H Jie3HHTerpa-
unu Qyukuuin cepana. Hapymenye nposoxumMocTn cepaua B
TOM M ADYrOM CJydyae IPHBOAUT K BO3BpPATy BO3OYKIEHHS,
BO3HHKHOBEHMIO OJHMHOYHBIX M TPYIINOBBIX 3KCTPACHCTON H
YCTAHOBJEGHHIO KPYrOBOM UHUPKYJISUHH BO3OYKIeHHS IO
cepilly B BHAE TaxXUKapPAHH, TpeleTaHdus U HUOPHIIIALHI.

Bo Il yactu KHUTYM NPUBENEHB JAHHBIE OKCIEPHUMEHTAb-
HOTO H3y4YeHHsS 3aKOHOMepHOCTeH mnpekpalleHus Ppuopuis-
LU cepJaua IOA BIHSHUEM OJHHOYHOIO 3JIeKTPHIECKOTO pas-
ApazKeHus. DTH HCCIeJOBaHHS TOKa3anau, 4to apdexr ae-
GubpuaIAuE  00yCJHOBIGH  BO3OYKITAOMIUM JIeficTBHEM
paszipaxKeHus, CIOCOOCTBYIOLMM CHHXDOHH3AUUH BO3OYK-~
JeHus B cepjle H mpexkpalleHuto apurMmuu. Ha ocHoBe 3THX
JaHHBIX YaJoCch M0oL00paTh afeKBaTHYIO (popMy HMIYJabCa,
cnocobnyio aehubpUIIUPOBATL Ceplle NMPH HaUMeHbIIeH
JUINTeJbHOCTH H CHJIe TOKa.

BrixojgoM B cBeT Hacrosuleil MoHorpaduu s 06sI3aH B
3HAYUTEJIbHON Mepe OOJBIIOMY TPYAY CBOEro COTPYJAHHKA
Borymesny Mapraputsl CepreeBHBI, KOTOpas OKaabiBaJja
MHE HEONEeHHMYIO TIOMOI(b KaK B NPOBEACHHH IKCIECPUMEH-
TAJBHOH YaCTH HCCAeNOBaHUIl, TaK ¥ IPU M3NAHUK U PelTaK-
THPOBaHKu KHUrH. IIpunomy rakiKe OsarogapHOCTh cTap-
M HaYYyHBIM coTpyanukam MaxkapsiueBy Bagumy Apkanb-
eBuuy n TabGaxky Buxropy S$IkoBieBnuy, mnpuHuMaBIINM
yyacTue B OTAeJIbHBIX CePUSIX HCCASIOBAHMUS.

ABTOD



Yacre nepeas

Imaea |
NMPUUYUHDBI BO3HHMKHOBEHUSA MEPUINAUMM CEPALA

Cocrosinue  GUOPUANALMHM  Cceplla XapaKTepH3YyeTcs
pPa3pO3HEHHBIMH H PA3HOBPEMEHHBIMH COKPAIEHHSIMH  OT-
JeJbHBIX IYYKOB BOJIOKOH MHOKapia, HEeCIIOCOOHBIMHU BBINOJ-
HSITb HOPMaJIbHYIO ero paboTy 10 HarHeTaHHi0 KpOBH B
COCYAbl. DTH MeJKHe XaoTHYeCKHe COKpalleHusi, npoberas
110 NMOBEPXHOCTH MHOKapja, NMPHIAIOT €My BHJ[ «3bIOJICHHS»,
«MEepUAaHHSA», <«TPerneTaHus», «4epBe0oOpPa3HbIX JBHIKEHHI»
(omyuraeMplX NpH NPUKOCHOBEHHH K CEpALyY) — PSS odipe-
IeJieHui, ynorpebasieMbIX HHOTZA BMECTO OOBIYHOI'O TEPMH-
Ha «pudpmasuusi». OXHAKO U TOCJAEIHUI TePMHH He BIOJI-
He OoTpazKaeT CyLIHOCTb Ipolecca; GyHKIHOHAJBHBII pacnaj
CepJaeYHOR MbIIIUBl NpH (QUOPHIISLMN HUKOTAA HE 3aXOIUT
3a mpejesbl 3HAUUTEJNBHOIO YHCJa IFUKOB €€ BOJIOKOH.

B cocrosinun  (GUOPHIISIHE MOTYT HaXOAUTbCA Kak
npeacepausi, Tak M KeJayJaoukd. B mepBom ciydae reMomu-
HaMHKa HOJJIEP/KHUBAETCS COKPALIEHUSAMH KeJIyI0YKOB, PUTM
KOTOPBIX, OJHAKO, NPH 3TOM Pe3KO HapylleH (MeplaTejbHast
aputmusa). Ilpu GuOpuaasiuuu KeayaoukoB 3pQexTnBHAS
pa6oTa cepilla HOJHOCTBIO NpeKkpaitaercs. be3 ycTpaHeHus
(GuOPUAISUUT — CHOHTAHHOI'O WJIM HCKYCCTBEHHOTO — Opra-
Hu3M GbicTpo norubaer. CrioHTaHHOe npexkpanienne GuoEPHI-
JSUMH Y KPYMHBIX BHAOB MJIEKOMUTAIOMIMX M 4YeJoBeKa BO
B3POCJOM COCTOSIHMH — KpaiiHe pefiKoe sIBJICHHE.

Hacrynienne  QuOpPHIISAIHE KEJYIOYKOB OOHAPYIKH-
Baetcss nosiegenneM Ha IOKI XxapakTepHbBIX 4acCTBIX H He-
MPEPBIBHLIX  KOJeOaHuii — QUOPHIIAPHBIX — OCLMJIISIHIL.
Hx BHJX mocTeneHHO MeHSIeTCSI B 3aBHCHMOCTH OT TPOAOJ-
KUTEJAbHOCTH  (PUOPHIJISINMM M COOTBETCTBYIOLIEH eff IJIy-
O6uHbl runokcuu cepaua. Ilpm sxcnepuMenTasbHO BBI3BaH-
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Hoil UOPHIISLUE JKeTyJ0YKOB Y 3[0pOBOIl cobaku (c 1o
MOLBIO  3JEKTPOTPAaBMBI)  BHAYaje  PETUCTPUPYIOTCS
uzoMopdHble, CHHYCOHAAJILHOTO BUJAA OCUMJISAUMM B Tpa-
BHJIbHOM puTMe ¢ uacrortoit 10—12 B cexynay. Uepes He-
CKOJIBKO CEKYHI aMIVIATyAa (GUOPHIISIPHBIX OCHMJLISAIHH
HauMHaeT IEePHOJHYECKH YOBIBATH W BO3pacTaTh, 00pasys
CPYIIBl «BEPETEH», PA3J@JCHHBIX MeXAy co80ii KOPOTKHMH
MPOMEKYTKAMH HH3KHX H aPHTMHYHBIX OCHHJISAIHIL. Uepe-
JOBaHHE 3THX ABYX BHJOB OCHHJJISIHMI — PHTMHUHBIX H30-
MOP(MHBIX H APHTMHUHLIX HOJHMOPPHLIX — TIPOMCXOJHUT B
ONpeJeIEHHOM TOpsAKE € IPOTPeCCHpPYIONM Tpeobaana-
HHEM apUTMHH 1O Mepe MpoAoJKeHus (GuOpuaasanun n
HapacTaHusi THIIOKCHU.

OuOPHIISIHS  KeJAYTOYKOB MOMKET HACTYNHTh HHOTAA
COBEPIIEHHO HEOXHIAHHO M CJAYKHUTb NPHUYHHOH BHE3aIHON
cmept. Ona moxker npousoiitu: 1) npu psige 3aGosneBanuil
cepaiia — KOpoHapoKapAHOCKaepode, HHpapKTe MHOKapia,
THPEOTOKCHKO3€e; 2) TpPH Nepelo3HPOBKE MJH TOBBLIIEHHOH
UYBCTBHTENBHOCTH K JIEMICTBHIO HEKOTODPBHIX JIEKapCTB — Ha-
NepCTAHKH, XHHUINHA, HOBOKAUHAMHUIAA U Ap.; 3) NOA BJIUS-
HHEM HapKOo3a M THIOKCHM TIPH Onepaunusx JHarHOCTHYEC-
KHX TIIpoleaypax, B OCOOEHHOCTH Ha cepjlle U KDPYIHBIX
cocynax; 4) mnpH HEKOTOPBIX HeCYaCTHHIX —caydasx —
9JIeKTPOTPaBMa, YTOIIEHHEe B MPECHO BOJe U Jp.

OubpUMIALHSI HPeJACePANH BLI3BIBACT TSIIKEJI0E Hapylle-
HHEe PHTMa cepAlla — MepllaTeJbHyI0 apUTMHIO, IPH KOTOPOK
KEJYJOUKH COKpPAIlaloTesl B KpaliHe HeperyJsipHoOM pHUTMe,
Ato 3aboseBaHue vallle BCErO CBSI3aHO C H3MEHEHUSIMH MHO-
KapJaa npeacepauil npu nopokax KjianaHOB PeBMaTHUECKOTO
NPOUCXOKICHUST MJIH K€ KapAHOCKJIepo3e, THPEOTOKCHKO3e
H APYTrUX 3a60JeBaHUsIX.

CuexupiMu ¢ GUOpHIISIEEl COCTOSHUSIMHU, TpeJIIecT-
BYIOIIMMH €e HAaCTYIUICHHIO M HMEIOUUMH ¢ Hefl oOluil ma-
TOreHe3, SIBJASIIOTCS TperneTaHne MHOKapAa M NapoKCH3MaJb-
Hasi TaxuKapaus. DTH COCTOSHHUS OTJINYAIOTCS OT (PHOPHUII-
JSIHH MEeHbIIell YacToToil BO3OYXKAEHHS cepAaua — M0
300 paz B munyrty npu Tpeneranun u 180—240 paz B mu-
HYTY NpH TaXHKapIHH.

Hapyuienne reMoanHaMUKH MPU TPeMeTaHUuM M TaXHuKap-
UK ONpEee/sIeTCsl YacToToll COKpalleHHil MHOKapaa M co-
OTBETCTBEHHO CTEMeHbI0 HapyLIEeHHsT HX KOOPIAHHHPOBAHHOC-
tH. Tpeneranne KeJyJOUKOB TaKiKe MPUBOAUT K NaXCHHUIO
apTepHasLHOro  JlaBiaenust, Kak ¥ Gubpuaasguus, n donaee
IJIMTeIbHOE COXPAHEHHEe 3TOro COCTOSHHST HECOBMECTHMO C
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KH3Hblo. OJHaKo TpeneTaHue B OTIHYHe OT (UOPHUIIALNH
MOZKeT NpeKpaTHTbCH CHOHTAHHO.

Coxpalienust MHOKapjaa NpH TaXHKapJAHH COXPaHSIOT
CBOIl KOODJIUHUPOBAHHDI XapakKTep H CrOCOOHBI IOJJIEPKU-
BaTb apTepHaJjbHOe JaBjeHIe Ha HOpMaJdbHOM ypoBHe. IIpu
HEBBICOKOH YacToTe BO30OYIKAEHHS JKeJYyROUKOBAsl MapoOKCH3-
MaJbHasl TaXHKapAus MOXKeT IPOAOJKATbCS MHOTO JHeil
{1 3aKOHYHUTHCS BOCCTAHOBJIEHHEM HOPMAJbHOTO PHTMa CEpA-
na. Oanako npu 3TOM BCErjia HMEETCsl OMacCHOCThL Mepexoaa
Taxukapauu B Tpeneranue u ¢ubpuaasumio (Hoffmann,
1912).

Tpeneranue u Taxuxkapaus Npeiacepauii 06yCJIOBIUBAIOT
YacThlil PUTM COKpAULEHHH KeayJOUKOB BCJIQICTBHE Iepe-
XoJla BO30OYK/JeHHSI K HUM B COOTHOUIeHHH 2: 1 umam maxke
1:1. IlosToMy OHH NEPEHOCATCSI XyXKe, YeM MepliaTejbHast
apuTMus, cBsizaHHaa ¢ QuOpuHAIANHeN Tpeacepiuil, U Tpe-
OyIOT NPUHSATHS SKCTPEHHBIX Mep AJS HX IpeKpalleHus.

Ha 9KI npu TpemeTaHHH »KeJyIOYKOB PErHCTPUPYIOTCH
KomeOaHisd COOTBETCTBYIONIEH uaCTOThI, COXpaHSIOUlHe, OJ-
#Haxo, guddepeHupoBaHHbIl BHJ C 3a0CTPEHHSAMH Ha Bep-
XYIIKe ¥ 3a3yOpHHAMH, [O3BOJISIONIHE PA3IHYHTL OTAE]bHbIE
KOMIIJIEKCBl B OTJIHYHE OT (UOPH/JISIPHBIX — OCHMJIJISILHIL,
HMEIOUINX BHJ TOJHOCTbIO GecnpepbiBHOI CHHYCOHALL. B emre
GoJbliel cTeneHu nopnaercs aud@epeHuHaniy Ha OTHE]b-
uple KoMmaekcel DKI mpu napokcH3MadbHOI KeayJouKo-
BOIl TaXHKapIuH.

Bo3zjeicTBMA, Bbi3biBaloUiMe (DHOPpUNnsaLMio

Qubpuansuuio cepana B dKCIHEpPHMEHTE MOMXKHO BBI3BATh
pasnuYHbBIMH BO3JACHCTBUSMH — 3JEKTPHUECKHM, MeXaHHU-
YeCKHM H TEPMHUYECKHM €ro pasjipakeHuem, JeHCTBHEM psja
JIEKAPCTBEHHBIX H HAPKOTHYECKHX CPEJCTB, H3OBLITKOM coJieil
KaJusi W KaJblus B KpoBu u T. 1. Hacrymienio ¢ubpui-
Jasiy O6J1aronpHATCTBYET THIOKCHS, B OCOOCHHOCTH THIIOK-
CHS OrpaHHYEHHOIl YacTH MHOKapja, Kak 3To OblBaeT IpH
3aKynopke OXHOI H3 BeTBeji BeHeuHoil aptepun. PaxTop
HEpaBHOMEPHOCTH 3MEHEHHs (HErOMOTEHHOCTH) COCTOSIHHS
COCeIHHX YUaCTKOB MHOKapjAa HMeeT pelaioliee 3HaueHue
npu JIO0OBIX HEOJAaronpUsITHBIX BO3AEHCTBHAX Ha Cepaue —
OXJIaZKJI€HHH, HaTpeBaHHH U T. M.

ITo xapakTepy pasHbIX BO3ACHCTBHH, BbI3BIBAIOMUX GHO-
PUJVISIIIMIO CEPALa, X MOMXKHO NOAPA3AEJNHTb HA JBE OCHOB-
HbIE TPYIIIBL:

14



a) BO30yKJaloulue BO3JEHCTBUSA, ClIOCOGCTBYIONIHE Ype3
MepHOMY YYAUIEHHIO PHTMa Cepiua — 3JeKTpuIeckoe pasi-
pakeHue, aJpeHaIHH, aKOHHTHH, TOPMOHBI IHTOBHIHOH
JKese3bl U T. IL;

6) BoajeiicTBuSA, yrHeTawllue QyHKUMM CepJua, 3aMen:
JISIIOLIHE TTPOBOJUMOCTb U CHHUXKAIOUIHE €ro BO30YAUMOCTb —=
[UIMOKCHS, THIIOTEPMHS, OTPABJEHHS IpernapaTamMu Hamep-
CTSIHKH, XHHHIHHOM, HOBOKAaHHAMUIOM, COJNSIMH KaJus U Jp.

Kaszanocs 6b HECMOTPSI Ha COBEPUIEHHO IPOTHBOIIO-
JIOJKHBIE CBOMCTBA 3THX JBYX TPYNI BO3JAEHCTBUS, Hapylle-
HHUEe JIeSITeJBbHOCTH Cepilla IOJ HX BJAHSHHEM IPOHCXOIUT
no oOueil 3aKOHOMEPHOCTH, & UMEHHO HEYCBOEHHU A
4aCcTOTH BO3OYKAEGHHS, U TIPUBOAAT K ONHOMY pE3YJb-
TaTy — (QYHKIHOHAJBLHOMY pacnajay u (parMeHTanyu cepi-
na. B cayyae BosneiicTBHS BO3OYIKIAIOLWIHX areHTOB Heoc-
PEACTBEHHEIM  Pe3yJbTaTOM 3TOrO sABJAETCA  HEYCBOGHHE
YacTOTHl pasipaxkeHusi, a BTOPUUYHBIM 3P (HeKToM — CHIXKe-
HHe JaGHUALHOCTH M (parMeHTaunust cepiauna. B cayyae xe
JIeHCTBYUSI areHTOB, CHHKAIOUUX BO3OYIUMOCTh M Hapyulawo-
IHX IPOBOJAMMOCTb, TajfieHHe JaOWIbHOCTH  CTAHOBHTCSA
MepBUYHEIM (HaKTOPOM HEYCBOEGHHSI pPHTMa, B JAHHOM CJy-
yae — HH3KOH YaCTOThl €CTeCTBEHHOW aBTOMATHHM CepJua.
Koneunslii pe3ynbTaT OfMH U TOT Ke — (DYHKIMOHAJBHBIH
pacman u ¢parMentanus cepaua (cM. cxemy).

CxeMma

HACTYTJIEHUS ®YHKIIMOHAJIbHOTO PACITAIA CEPJILIA
U PUBPUJIJIALUHN IO BJHUIAHUEM PA3JIMUHBIX BO3JIEVMICTBUV

1. BosGysxnaiouue — 9JAeKTPHYECKOe pa3jiparkeHHe, aKOHHTHH, afpeHaniuu

. UpesmepHO yacToe BO3OYXKAEHHE cepaua.

. HeycBoenne purma.

. ITamenne naGUABHOCTH M GJIOKaJa MPOBOIHMOCTH.
Hauunalonuiticss pacnajy ¢GYyHKIHOHAMBHON II€JOCTHOCTH Cepaua.
BosBpat H mHpKYyJIsiHs BO30YKAEHHS 110 CepALY.

. Hacrynuenue 3KCTpacHCTONHH H TaXHKap/HH.

. Nanbuieiimas pparMentamus cepaua.

. Haabueiiee yuaienue putMa — GHOPHIISALHIS.

0D U W0 —

2. Yrueraouue — IHMOKCHS, THIIOTEPMUs, COMH Kanus, ¥ Ap.

. CHmkenne JaGHILHOCTH cepila.

. HeycBoenne puT™Ma ecTecTBERHOI aBTOMATHH.

Hanbueiiniee nanenne JaGHIAbHOCTH M HAPYyUIEHHE NMPOBOAHMOCTH.
. BosBpar u nupkyasuus Bo36yxKAeHHS N0 CEPANLY.

. Yuamenue puT™Ma (9KCTPACHCTONHS M TAXHKAPAHSA).

. Dynkuuonasbuplil pacnaj (pparMentamus) cepiua.

. Yuamenne puT™Ma LWHPEYJALHH BO3GYIKACHHS — (HOPHIIALHS.
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Poap HeycBoeHHSI 4YacTOFel BO30OYXKJIEHHS B pacnaie
(QYHKIHOHAJIBHON 1eJOCTHOCTH cepAlla U pasBuTHe (UOpUI-
Jdauun HauboJsiee HarvIsAAHO IIPOSBJISETCS B IKCIEPHMEHTE
IPH YacTOM 3JEKTPHUUECKOM pasjipaxKeHHH — CBbllle 6—
7 pa3 B CeKyHAYy — uacToTe, HEYCBOSeMOil CepAileM B3poc-
Joil cobaxu. CokpalleHuss cep/la CTaHOBSTCS IIPU STOM BCe
6osee cnaObIMH, HEPAaBHOMEPHBIMH (aJbTEPHUPYIOIUMH) 1
IIOCTENIEHHO TepsIIOT CBOH KOOPAHMHMPOBAHHBIH  XapakxTep,
INpUHEMas BHJ NEPUCTAJbLTHUCCKHX BOJH (TperneraHue), a
3aTeM — MEJKUX Pa3pO3HEHHBLIX II0AEepPrHBaHUIl OTAEJNbHBIX
MBIIICYHBIX IYYKOB, CBOHCTBEHHBLIX —(QHOPHINALHH. ITOT
9KCIEPUMEHT TpeACTaBjasdeT co00I0 HaIISAHYIO HJJIIOCTpa-
IHIO pacnaja (QYHKIHOHAJbHOH 1eJIOCTHOCTH MHOKapha Kak
CJeJICTBHSI HECIOCOOHOCTH YCBOEGHHSI UM UPE3MEpPHO 4acToro
PUTMA HCKYCCTBEHHOIO PasjpazkeHus.

3HauuTeNbHO CJIOXKHEe MPOM3BECTH aHAJM3 MeXaHH3Ma
HacTynyieHuss GUOPHIIAUHMY HOJ BJAMAHHEM BO30YKAAIOIIEro
peilctBuss (papMaKoOJIOTHYECKUX BELIECTB, HalpUMeEp ajupe-
yajauna. Hactora BO30YXKIEHHUS Cepala 1O BJIHSHUEM 3TOTO
TOpMOHa HHKODIa HEe JOCTUraer TaKoi CTeIIeHH, yToObI
IPHUBCCTH HEIOCPEACTBEHHO K (YHKIHOHAJIBHOMY pacramy
cepaua. HexkoTopyio aHaJoruio ¢ JQeicTBHEM 4acToOro 3JeKT-
PHUECKOTO pasApazkKeHHsi MOXKHO 37eCb YCMOTPeTb B TOM,
YTO U B JIAHHOM CJy4yae ypesMepHO yacToe BO30OYKAeHHEe B
KOHIle KOHIOB NPHUBOAUT K IaJEeHHIO JaOHILHOCTH cepjua
co BCeMH ero nocjaeactBusaMu. OTpuuatTenbHbt 3 exT
4acToro BO3OYXKAEHHSI cepjla IIOf BJIHSHHEM aJpeHaJHHa
CKOpee BCEero nosBJasgeTcs NPH OJHOBPEMEHHOM JIeHCTBUHU
(haxTOpOB, CHHKAIOMINX JaOHJIBLHOCTH CepJla — COJell Ka-
aus, xjaopopopma (Levy, 1913), rumoxcuu, rumoTepMuH.
Xopouo mu3BecTHA OMAaCHOCTH COUETAHHsT 3THX (PAKTOPOB <
BBEJlCHHEM ajlpeHasuHa.

dTa 3aKOHOMEPHOCTh — HEYCBOEHHE PHTMA ECTECTBCH-
HOIl aBTOMATHH — MOXKET HMMeTh MeCTo M 0e3 yualleHus
pHTMa cepjlla aJpeHaJHHOM, IOJ BJHSHHEM OJHHX TOJbKO
BEUIECTB, YTHETAIOUUX BO3OYIHMOCTb U MPOBOJAUMOCTb CepA-
[a, HanpuMep coJieil KaJus.

st pacKkpriTHg 00LIeil 3aKOHOMEPHOCTH pasBUTHS (Puo-
PUJLISILAH TIPH PA3HBIX BO3ACHCTBHAX Ha Cepile Iesecood-
pa3Ho BHAua/je pPacCMOTPeTh HEYCBOEHHE CepAUeM YacCTOThl
pasapazKeHus- B CaMOM IIPOCTOM M HAaTJISIAHOM €ro IpOsiB-
genun., TakuM mnpeacTaB/sieTcsl HacTymIeHHe (GpuOPHIIALNN
B pe3yJbTaTe OJMHOYHOIO NMPEKAEBPEMEHHOTO pasjparKenus
cepilla, HAHECEHHOrO JO OKOHUAHHST TNPEIbIIYLIEro ecrecT-
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pennoro Bo36yxkaenus (Andrus, 1929—1930) cepaua B Tak
HasbiBaeMylo ysa3BHMYI1O0 a3y cepiua, COBMAAalOILyl0 ¢ MO-
MeHTOM perucrpaunu Bepiinnel 3y6ua I na KT

Oco0plii HHTEpeC 3TOro (peHomeHa B TOM, UTO OH HMeeT
YHHUBEPCAJbHBI XapakTep M NPOABJAETCS KaK IPH HCKYC-
CTBEHHOM  pasJpaKeHHH cepjlla OXMHOUHBIM HMIIYJIbCOM,
TaK ¥ IPU KCMOHTAHHOM» HacTymaennu Guopuiaiasuunu (Do-
lara, 1967) nox BausiHUEM JIOOBIX (PAKTOPOB, CHHIKAIOLIUX
JabuAbHOCTb cepaia. B oGoux cayuasax GuOpHaIsiusg Ha-
YUHAETCS] OJHUM H TEM K€ CIOCOO0M — MOSIBJEHHEM paHHell
9KCTPACHCTOJIHH €CTECTBEHHOrO INPOUCXOXKIAEHHUS, Hrpaloueil
B JIAHHOM cJjyyae Ty K€ pPOJib, KOTOPYIO HIPAeT HCKYCCTBEH-
Hoe pasapakeHue B ysi3BUMYIO a3y cepilla B YIOMSHYTOM
npuMepe.

Hapywennio putMa cepiila 3KCTPACHCTONAMH OOBIYHO
npejauecTsyeT OoJee HJIH MeHee OTYETJIHBO BHIpazkKeHHOE
HapyleHnne BHYTPHKeJYA0ouKoBoil nposoaumoctu. Ha KT
MOYKHO ITIPH 3TOM IPOCJAEIHTh NOCTEINEHHOe YXYJAUIeHHe Ipo-
BOIUMOCTH B OJHOII M3 HOxKeK nyuka ['mca, wame Bcero
npaBoil. 3aTeM MNOSBJISIOTCS 3MH30AHYECKHE 3IKCTPACHCTO-
JIbl, CJIEIYIOIIHE HENOCPEICTBEHHO 3a KeJyHLOUKOBLIM KOMII-
JIEKCOM HOMOTOIIHOTO TiPOUCXOXKAEHHS. DTH I'PYIIbl CABOEH-
HBIX KOMIIIEKCOB MOI'YT CJel0BaThb OJHA 3a JAPYroH, mpujia-
pasi OKI Buj Ouremunuu. 3a OAHOI M3 3THX TPy
HauuHaeTcst Gojiee WM MeHee JUIMTEIbHBII MPUCTYI TaxH-
Kapauy, 3axkanuyuBalomuiics QuOpHIIALUENl YKeJayI0UuKOB,

YKazaHHBIl MOPSIIOK YepeaoBaHus COOBITHII — Hapylle-
HHE BHYTPHIKETYA0YKOBOH NPOBOJMMOCTH, MOSIBJICHHE OJH-
HOUHBIX M TPYNIOBBIX KCTPACHCTOJ, MEPEXOASIINX B TaXH-
KapAuio, B KayecTBe INpeABapHUTENbLHOI CTaauu (uOpUIIs-
IHH — B TOH MJIM HHOI (OpME NPOSIBJAAETCS IIPH Pa3BUTHH
GuOPHAISIUE OT CAaMBIX PAa3HOOOPA3HBIX MPUYKH.

O reHese 3KcTpacucTon,
npejlliecTBYIOLMX HACTYMIEHUIO (PMOPUANSILUMH

ITpuBenenHblil BbIIE aHATH3 Ipolecca pasBuUTHS (HUO-
PHJUISIME  TIOKa3blBaeT, TaKHM o00pa3oM, uTO pacnaj
(GYHKIHOHAIBHOH [eJOCTHOCTH cepilla He CBS3aH Herocpes-
CTBEHHO C TNaJieHHeM ero JabWIbHOCTH TOJ BJIHSHHEM
HeOJIaronpusTHLIX BO3ACHCTBHIH, a NPOMCXOJUT B Pe3yJabTaTe
NpexaeBpeMeHHoro BO30YXKAEHHS cepila paHHell 3KCTpa-
CHUCTOJIONH. BosHuKaeT ecTecTBeHHBIH BONPOC, KakuMm obpa-
30M TajieHHe JaOWJIBHOCTH Cepilla NPUBOJHUT K IMOSBJIEHHUIO
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5KCTPACHCTOMDI, T. €. K yyalleHHio putMa cepaua. OTser Ha
3TOT BONPOC — O IPUPOJAE IKCTPACHUCTOJHH, NpeJLIecTBYIO-
uiefi puOpHINALKH, — ObLI PasJHYHBIM B 3aBHCHMOCTH OT
001IeTeOPETHYECKHX IIPEACTaBJICHUN, KOTOPBIX INPUAEPKHU-
BaJICsl TOT HJIM HHOH HCCAENOBATEIb 3TOH CJAOXKHON MNpos-
JIEMBL. :

OnxHuM u3 TepBBEIX HCCIeAOBaTe/eil NPHPOALI paHHell
akcrpacucroann 6ul1 Wenkebach, xoropwiit 8 1902 r. onu-
caJl 0COOBIH PO IKCTPACHUCTOJ, CIAEAYIOIHX Yepe3 CTPOro
OIpeJleJIeHHBIl HHTEpPBAJ IOCJAe IPEeALUIeCTBYIOLIEro COoKpa-
meHusi. Ha 3ToOM oCHOBaHHM OH NPEJAIOJOXKUI, 4TO YKa3aH-
Hble 3KCTPACHCTOJbI, IPUAAIOIINE PHTMY Ccepjiia XapaxTep
OUreMHUHHH, He MOTI'yT ObITb OOBSICHEHBI aKTHBHOCTBIO I€Te-
POTOIIHOTO ouara, a SBJAAIOTCS Pe3yJbTaTOM  HapylleHHs
BHYTPHKEJIYIOYKOBOIl  MPOBOJAUMOCTH, CIOCOOCTBYIOLLIEroO
BO3BpaTy BO30OyzxkAeHusi. BrosHe BO3MOXKHO, UTO 3anasibl-
BaHnHe BO3OYKJIEHHST B KaKOM-JIHOO ydyacTKe MHOKapaa Mo-
KET CJOYKHTb NPUYHHOIN IOBTOPHOTO BO3OYZKIAEHHS COCE-
HHUX YYaCTKOB MHOKapAa IO Mepe BOCCTAHOBJEHHS HX BO3-
OyAUMOCTH.

Bo3MoKHOCTD BO3BpaTa M UUPKYJSIUH BO30OYKIEHHSA IO
cepany Oblra pokazana Mines (1913) B skcmepumenTe Ha
cepaue puiob. Takoe siBieHHe, Ha3BaHHOE <«PEIHNPOKHBIM
PHTMOMY», BBI3BIBAJOCH YACTHLIM pasipaxkKeHueMm cepiaua, B
pe3yJabTaTe KOTOPOrO yCTaHABJHBaJach roouepesHas mnepe-
Jflaua BO30OYKAeHHS ¢ NpeAcepauil Ha XKeayAoukn u 00paTHo,
C JKeJyJ0YKOB Ha IpeaCcepus.

MexaHuaM yCTaHOBJEHHSI KPYTOBOH WHPKYJASIHE BO3-
OyzKJIEeHUs TMOJ BJIUSIHHEM YacTOro pasipaKeHus ObLI MoKa-
3aH Mines Ha MoOmeIbHOM IpernapaTte cepiua — KOJblie
TKaHHW, BLIPE3AHHOI H3 NpPEACepPAMil M JKeaynouka cephua
yepernaxu. IDTOT Inpenapar, JHIIEHHBII y3jJa aBTOMAaTHH,
0CTaBaJIC B ITIOKOE H OTBeua/J Ha 3JEKTpPUUECKOe pasjpa-
JKEeHHe ONHMHOYHBIM  COKpallleHHeM, KOTOPOe HCXOJIHJIO H3
MecTa  pasfpaKeHus, pacnpocTpaHsioch B 00€ CTOPOHE
npenapata H 3aKaHYHMBAJOCL Ha NPOTHBOIOJOXKHOM  €ro
noqioce. OHAaKO MpH UPE3MEpPHO YAaCTOM pasjparkKeHHH BOJ-
Ha BO30YXKAEHHSI MOTVIa OCTaHABJAUBATLCA Ha OJHOI, Bpe-
MEHHO 3a06JOKHPOBAHYION YaCTH NPEeACepAHO-KeJTyT0UKOBOR
IpPaHUIBl U NPOHTH JHIIL Yepe3 IMPOTHBONOJOKHYIO 4acTh
9TOIl rpanunbl. B cayuae npexkpauienus pasapakeHuii B 3T0T
MOMEHT BOJIHA BO3OYIKJEHHS COXpaHsJa OAHOCTOPOHHEE
HanpasJeHue cBoero ABHKeHus. IIpnbauxkasach K 3a6J0KH-
POBAHHOI TIPEICEPAHO-XKENYNOUKOBOI I'paHuie ¢ NPOTHBO-
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