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B coBpemMeHHOI KapHOI0THH CYIIECTBYET MapaJioKC:
HECMOTPsI Ha 3HAYUTEIILHBIA TPOTpecc, TOCTUTHYTHIH B Jie-
yeHuH nimemudeckoi 06osesnu cepaua (MbC), OonbHbIE KO-
pOHapHOI 00JIE3HBI0 YMHUPAIOT BHE3AITHO IIPUMEPHO B T10-
JIOBHHE CITy4YacB, a CPEIN BCEX MPUYMH, IIPUBO/ISIIHNX K BHE-
3anHOH cepaeunoi cmeptr (BCC), UBC cocrasmser 75-80%
[48]. OcuoBHoit npuunnoit BCC sBisiercst pudpmuisus
xerynoukoB (DXK), mepBoe onucanue KOTOpoi ObUIO 1aHO
J.Erichsen emte B 1842 romy. [1epexo keTyJOYKOBOI Taxu-
kapaun (OKT) B @XK 'y 6ompHOTO 3apeructpuposain Ha KT
A.Hoffman B 1912 rony [3]. C Tex nop npo6iiema B3anMOCBsI-
31 sxeyno4koBbix aputMuil (JKA) u BCC He TosbKO He noTe-
psisia cBOEH aKTyaJIbHOCTH, , HAIPOTUB, CTajIa OJJHOH U3 OC-
HOBHBIX B Kap/JHOJIOTHH. B mocieanue rosl HaMETHITHCh
yCIIEXH B OIIpeJieNieHnH (PaKTOPOB PUCKa U B JIeueHHH KA,
OZIHAKO, 0CTaETCs eI MHOTO HEPEHIEHHBIX BOITPOCOB. YT-
BepkaeHHe, uTo JKA BICOKHX Tpananmii y 6omsHbX UBC
TECHO aCCOLMHPYIOTCSI ¢ HEOJIarompusTHBIM MTPOTHO30M,
crasio nocrysaarom. O6uienpu3HaHHa poiib XKA BBICOKHX Ipa-
Januii Kak BaXHEHIIEro Mapkepa 3JIeKTPUYecKOd HecTa-
OounpHOCTH MHOKapaa [2]. Onnaxo, crenens pucka BCC y
6omeHBIX BC ¢ XKA HeoanHakoBa. Hanbomnee n3yueHHBIMA
B 9TOM [UIAHE SIBJISIOTCS HAPYIICHUS pUTMa ITPU OCTPOM HH-
(apkre Mmuokapaa (OMIM), B MeHbIIIEH CTETICHN H3BECTHO O
KA nipu xponnuecknx dpopmax MBC.

CortacHO COBpEMEHHBIM IPECTABICHUSIM, STHOJIOTHS
n nmatorenes XA y 6onbpubix BC npeanonarator B3aumo-
JIeWCTBHE MHOXECTBA (DAKTOPOB: CTPYKTYPHBIX H3MCHEHHUH
B cepaie [41], anexTprudeckoil HecTaOMITBHOCTH MUOKap/a,
HEHPOryMOpanbHBIX MEXaHU3MOB [ 19], cyTouHBIX OHOPHT-
MOB [4], rereTndeckux neektoB [28, 59]. CymiecTByIOT NaH-
HBIE, COITIACHO KOTOPBIM HECTaOMIBHOCTH ITPOIIECCOB PEIIO-
JSIPU3AINN y AIMeHToB, crpagatonmx MbC, cBsi3ana B riep-
BYIO OY€pEIb C HAPYILICHUEM PETYIISIIMHN 3JIEKTPOIUTHOTO 1
BereraTuBHOro Oananca. Kak n3BecTHO, MHTEHCHBHAS (YU3H-
yeckast Harpy3Ka IPUBOJINT K yIIBOCGHHIO KOHIIeHTpanun K B
mia3me, cHkeHuto pH Ha 0.4 e AMHULIBI ¥ TOBBILIEHHUIO YPOB-
HS IUPKYJIMPYIOIUX KaTeX0IaMUHOB B 15 pa3 [57]. ¥V 3nopo-
BBIX JIFOZICH TP HATpy3Ke CyIECTBYET ONPEACIICHHAs 3aIlIH-
Ta OT BBI3BIBAEMOTO €0 «XMMHUYECKOro crpeccay. Ckopee
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BCETO, 3Ta 3al[1Ta 00yCIOBIEHa CyMMapHbIM aHTHAPUTMH-
4ecKMM 3(D(heKTOM BceX U3MEHEHHH BCIICACTBHE AHTArOHMU3-
Ma, BO3HHMKAIOIIET0 MPH UX B3aUMoJiecTBHH. Tak, KaTexo-
JIAMUHBI MOTYT HEHTPaIM30BaTh OIIACHOE BO3/ICHCTBHE T'H-
TIepKaIMEMHH | allKJ1032, YITyqIIaTh XapaKTepPHUCTHKH ITOTEH-
uasa IeHCTBHS KapAMOMHUOIITOB ITOCPEICTBOM YBEIIHYE-
HUS BXOZs1Iero Toka HoHoB Ca2+. JlelicTBHE BBIIIICONHUCAH-
HOTO aHTaroHW3Ma pe3K0o CHIKACTCs Jaxe MPU HeOOIIBIION
30HE nmeMny. Takxe BRICOKOMY PUCKY CepIIie MoaBepra-
€TCsl B BOCCTAHOBHTEIILHOM IIEPHOJIE, KOT/1a ypoBeHs K ruraz-
MBI HU30K, a aJIpeHEPTUUECKHH TOHYC €IIIe BBICOK.

Bwmecre ¢ Tem, muTepaTypHbIC JaHHBIC O POJIH BEreTa-
TUBHOMH pETYISIIN B apuTMOTeHe3€e HeotHo3Ha4YHEL. [Too-
JKEHHUE O TOM, YTO ITOBBIILICHNE aKTUBHOCTH CUMITaTHYECKO-
0 3BeHA BereTaTuBHOM HepBHOM crcteMsl (BHC) npu nie-
mun Muokapa (MM) mpuBoauT K BOBHUKHOBEHHIO Hapyle-
HHUH pUTMa, TOT/Ia KaK aKTUBALIHs ITApACHMIIAaTHIECKOTO 3Be-
Ha 00J1a/1aeT MPOTEKTHBHBIM (P dekToM [55], B mociemHee
BpeMsi aKTHBHO 00cyxkaercsi. Tak, ObUTH ONMCAaHbBI YacThIe
napokcu3mbl JKT npu oTCyTCTBHM N3MEHEHMH Bapradeihb-
HoctH putMa cepana (BPC) B pannem nocronepaioHHOM
MIepHO/IE TTOCIIE TPAHCMHOKapANAIbHOM JTa3epHON peBacKy-
nsipu3anyu. B To ske Bpems, Apyrue nceieioBaTeny oTMeda-
JIM pEeJIKYT0 BCTPEYaeMOCTh )KHU3HeonacHbIX JKA mpu Bbipa-
skeHHOM cHrkeHnu BPC Bo BpeMst onepanuii o yMeHblIIe-
HUIO TI0JIOCTH JIeBoro skemynouka (JIK) [15].

[Tpu rucTonornueckoM nceaef0BaHu| MUOKap/a y ra-
IIMEHTOB, TOTMOIINX BHE3AITHO, BBISIBIICHO HAPYIICHNE aBTO-
HOMHOM peryJsiunu, oOIIMpHBIC 04ary HCTOIICHHUS KaTeXola-
MHHOB B aJJ]pEHEPINUCKNX CINICTCHHUSIX MUOKAP/1A, N3MEHEHHS
BETeTAaTUBHBIX HEPBHBIX MAHITIMEB. MIIeMIdecKre n3MeHeH s
B 0OnacTn HykHeH cteHkr JDK BBI3BIBAIOT aKTHBAIMIO TTapa-
cumnaruudeckoro oraena BHC, a B nepenneii creHke - OBbI-
IIEHHE TOHYCa CUMIAaTHYECKUX a(hepeHTHBIX HEPBOB, UTO
00BSICHCTCSI 0COOCHHOCTSIMU HHHEpBauy cepma [1].

Uro kacaeTcst TyMOpaJIbHOH PEeryssiiyiy, HaKOIIEHO
HeMato MH(GOPMAIMH O BIUSHUN HEICTEPUPHIUPOBAHHBIX
JKHPHBIX KUCIIOT, SIBIISIFOLINXCS S3HEPTETHIECKIM CyOCTpaToM
MHOKap/a, 1 CUCTEMbI IEPEKUCHOT'O OKUCIICHUS JINIIH/IOB
[22]. [ToBEImeHIE KOHIIEHTPAITK HEACTSPUMDUITHPOBAHHBIX
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YKUPHBIX KUACIOT, cBsi3aHHOe ipu UBC ¢ Bo3pacTaHneM cum-
MIATUYCCKON HEPBHOW aKTUBHOCTH, CIIOCOOCTBYET aKTHBAIIUH
poriecca MepeKUCHOTO OKHICIICHHUS JTUITUI0B U OKa3bIBACT
BIIMSTHHE Ha CTPYKTYpYy OnoMeMOpaH (hOPMEHHBIX JIEMEH-
TOB KpoBH [1, 46]. B cBoto ouepenp, yXyalIeHHE PEOTIOTH-
YECKHUX CBOMCTB KPOBH COIPOBOXKIACTCS CHIDKEHIEM MOPO-
ra BO3HUKHOBEHUsSI apuTMHid [44].

Henbzst 0001TH BHIMaHHEM MHOTOYHCIICHHBIC UCCIIC-
JTOBaHU, TIOCBSIIICHHBIC CBS3U DHIOTEITHATBHON TUCPYHK-
1y ¢ pazutieM KA. [TaBHOE BHUMaHHUE B ATUX IKCIICPH-
MEHTAaIBHBIX paboTax oTBoauTCs SHHoTeuHy-1 (3T-1), ca-
MOMY MOIITHOMY W3 U3BECTHBIX CETOIHS Ba3OKOHCTPUKTO-
POB, YBEITMUCHIE CHHTE3a KOTOPOTO SABISCTCSI OMHUM H3 OC-
HOBHBIX MIPOSIBICHUI HAPYIICHUS SHIOTCINAITBHON (DYHK-
un. braromapst BEIpayKeHHBIM Ba30KOHCTPUKTOPHBIM CBOH-
crtBaM DT-1 MOXeET BbI3bIBaTh apUTMUHU, CBsI3aHHbIe ¢ IM.
[Tpu BHyTpHKOpOHapHOM BBeieHnH DT-1 cobakam P.Salvati
¢ coTpynHuKamu HaOmronanu Tsokénbie JKA, KOTOpeIM co-
myTcTBOBaM Hiemuueckue uzmenenus DKI [64]. B skcne-
PUMEHTaxX Ha KpbIcax ObLIO MOKAa3aHO JJO303aBHCUMOE apHT-
MOTreHHO€E JelicTBue sk30reHHoro OT-1 Bo BpeMs ocTpoii
WIM: npu Gonpiieit noze OT-1 yBenmunBanack odmas mpo-
noipkutenbHocTh KT [36].

B Hacrostee BpeMst IMCIOTCS JaHHBIC, CBHICTEIIBCTBY-
fomIre o mpsiMoM aputMoreHHoM fevictun DT-1. T.Szabo ¢
COaBTOpaMH OIIHCAITH TIOSIBJICHHUE )KU3HEeOnmacHbIX JKA y co-
0aK Ipu HHTPAaKOpOHApHOM BBeAeHNU uM JT-1 ipu oTCyT-
cTBUM npu3HaKoB 1M, omieHKa KOTOPO# IPOU3BOAMIACK ITO
YPOBHIO JlaKTaTa B KOpOHapHOM cuHyce [68]. Tunoresy o
CaMOCTOSATEIIEHOM apuTMOTeHHOM 3 dexte IT-1 monmep-
JKUBAIOT PE3YIBTATHI, TOTYICHHBIC TIPH TPEXMEPHOM KapTH-
poBanuu cepama codak: XKT, KoTopbie BBI3BIBAIUCH IIOCPEI-
CTBOM 3K30reHHOro JT-1, uMenu B cBOei OCHOBE UCKITIOUH-
TEJIBHO 0YaroBbIC MEXaHU3MBI, B TO BPEMsI KaK B BOSHUKHO-
BeHnH JKA, HaOMOIaBIIMXCS IPH ITEPEBI3Ke TepEIHEH HIC-
XOJIAIIeH apTepu, ObLIH 331eHCTBOBAHEI MEXaHU3MBI NACTO
re-entry [13]. OnHako, uccnenoBarear He MOTYT MOTHOCTBIO
HCKJIFOYUTH POITb SCITU HE TCHEPATM30BAHHOM, TO XOTS OBl
MecTHOM UM B BO3HMKHOBEHUH apUTMUIA [TPU BBEICHUH K-
3orenHoro JT-1. Takum 00pazom, BOIPOC O IMPSIMOM ITPO-
aputMnaeckoM s dekre DT-1 ocTaérest OTKPHITHIM.

Bo03MOXHBIME MEXaHU3MaMU apUTMOTCHHOTO JCi-
ctBust DT-1 SBISIOTCS yATMHEHHE WK YBEITUMICHHUE JIICTICP-
cuu MOHO(ha3HOW YaCTH TIOTCHITHAIIA ACUCTBHS, YIJIHHCHUC
uaTepBana QT, pa3BuTHE paHHUX TTOCTACTIONSIPI3ALINA, alli-
103 ¥ YCHJICHHE KJICTOYHOTO MOBpexaeHusA. UTo kKacaercs
HMOHHBIX OCHOB HAOJIOAEMBIX TEKTPO(MU3HOIOTHICCKAX
a¢dexToB IT-1, To B ITOT IPOLIECC MOTYT OBITH BOBJICUCHBI
ocBoOoKIeHre HOHOB Ca U3 BHYTPUKJICTOYHBIX JIETI0, 00pa-
30BaHNC HHO3UTONTPH(OCHaTa, yTHETCHHE 33ICPKAHHOTO
Toka K*, a raxoke ctumysnus pabotsr Na™/H* moMbL.

Bonpmoit mHTEpEC TaKkKe MPEACTABISIOT U KCIICPH-
MEHTAaJBHBIC PA0OTHI C MPIMEHCHHEM aHTarOHUCTOB YH/IO-
TEJIMHOBBIX PEIIEITOPOB U MHTHOUTOPOB YHIOTSITUHITPEBPA-
maromiero ¢gepmenTta (mporeassl, TOCPEACTBOM KOTOPOI
npoucxoaut oopazoBanue DT-1 U3 ero mpeAIecTBCHHNKA -
6oueimroro sHA0TeMHA) TIpH JKA. A.Garjani 1 COaBT. IeMOH-
CTPUPOBAITH ITOITHOE ITOJABJICHUE TPOAPUTMHICCKUX (P dek-
TOB 3k30r¢HHOT0 DT-1 y KpBIC ITpH IPUMCHEHUHT aHTaT OHU-
cTa YHA0TENIMHOBBIX peuentopoB BQ-123 [36]. B mogenu ¢
OKKJIIO3UEH nepeiHel HUCXOoAs1el KOpOHApHOU apTepun y
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KOIIIEK OTMEYAJIOCh NPEAYIPEKACHUE UILIEMUYECKUX apUT-
MU C TIOMOIIBIO APYTOr0 aHTATOHUCTA SHAOTEIMHOBBIX pe-
nentopoB BQ-610 [47]. UHrubnuTop SHI0TENMHITPEBPAIIIAIo-
mero ¢epmenTa pochopaMHUIOH B SKCIICPUMEHTE TTOJTHOC-
TBIO TTOJIABJISIT BA3OKOHCTPUKIIHIO U HAPYIIEHUs puTMa [6].

Heo0xoammo 0TMEeTHTB, OZIHAKO, YTO B HACTOSIIIIEE BpE-
M1 HET JOCTOBEPHBIX JaHHBIX O CBsi3H JKA ¢ sHI0TeIHAIb-
HOH ucyHKIMEH B KIIMHUYECKUX YCJIOBUSIX. BO3MOXHBIM
IIPUMEPOM 3TOW CBSI3U MOTYT CITYKUTh TsDKenble KA, Ha-
Oir0/1aeMble TPH BApUAHTHOM CTCHOKap/IUH, B TeHe3¢ KOTO-
PO 3HAUUTEIHHOE MECTO OTBOJUTCS] HAPYIICHUIO SH/I0TE-
nmranbHol GpyHKIMK. Eciim anTHapuTMHUYecKas akTHBHOCTb
AHTarOHMCTOB SHJIOTEIMHOBBIX PEIIEITOPOB U HHTHONTOPOB
SHJIOTEIMHIPEBPAINAIOIIETO (epMeHTa Oy/leT JoKa3aHa B
KPYITHBIX KIIMHUYECKUX HCCIIEIOBAHMSAX, TO 3TO, C OJJHOU CTO-
POHBI, TTOJITBEPIUT I'MITOTE3Y O POJIM SHOTEIHATBHOMN NC-
¢yHKIuu B pa3Butuu KA (TIIaBHBIM 00pa3oM, AIIIEMUYeC-
KHX), @ C IPYTOH - OyZIeT CITy>KUTh HA/IeXKJ0H Ha ITOSIBIICHHE
HOBOT'O KJIacca aHTHAPUTMUYECKHX ITPENapaToB.

B nocnennee BpeMst yBeMINBACTCST KOJIMIECTBO padoT,
TIOCBSIIICHHBIX POJIM TeHETHYECKNX HApYIICHUH B MEXaHU3ME
BO3HUKHOBEHHMS HapynieHni purtma y 6onbpHbix BC. Baxk-
HoU Bexol B u3yueHnn JKA craio kinonupoBanue B 1984 romy
TeHa, KOIMPYIOIIETo NPOTenH HOHHOTO KaHanma. C Tex 1op
ObLIN KJIOHMPOBAHbI T'€HbI, KOAMUPYIOIIHE OOJIBITHHCTBO HOH-
HBIX KaHAJIOB Cep/ia. YBEIMUYCHHE KOINIECTBA MOJIEKYJISP-
HOH MH(pOpManuH, Jexalei B 0CHOBe (DYHKIMHU Cep/ia, He
OTpaHNYMBACTCS] NOHHBIMH KaHAJIAMH, & PaCIPOCTPaHSETCs
TaKOKe U Ha JIPYTHe TeHbI, KOHTPOJINPYIOIINE MEXKIICTOUHbIE
B3aMMOCBSI3H (KOHHEKCHHBI), KOHTPAKTHIIBHBIN armapar, op-
rafHoreses cepaua 1 T. . [59]. Okazanock, 4To mpeapacosno-
YKEHHOCTb K apUTMUSIM P HAIMYUH 30H rudepHay u UM
- pe3yJbTaT aHOMAJIBHOT'O PACTIPOCTPAHEHHS BOJIHBI JICTIONS-
pu3aruy. [IpyaMHON TOMY MOXET CIIY’)KHUTh YMEHBIICHHE
KOJINYECTBA HOPMAJIbHO (DYHKIIMOHNPYIOIIMX HOHHBIX KaHa-
JIOB BCJIE/ICTBHE TOBPEIKICHHS ITATTEPHA SKCIPECCUH KOHHEK-
cuHa 43, 0CHOBHOTO MPOTENHA HOHHBIX KaHAJIOB MEMOpaHBbI
Kap/IMOMHOLIMTOB, OTBETCTBEHHOTO 32 ITACCHBHBINA TPAHCTIOPT
[42]. Camxenue cuntesa M-PHK perymstopa TpancmemOpan-
HOH IMPOBOIMMOCTH B 3KCIIEPUMEHTE IIPHBOIHIIO K 3aMe]|Ie-
HUIO IPOLIECCOB penoysipu3anuH [ 74, a HeoCTaTOuHAas! SKCII-
peccust Ca** AT®-a3bl - K KOHTPAKTHILHON JUC(YHKIIMN MU-
OKap/a, TaKNM 00pa3oM, CIIOcOOCTBYsI BOSHUKHOBEHHIO YKU3-
HEOoTacHbIX apuTMHH. ECTh TaHHbBIE O POJIM B TATOTCHE3¢ Ha-
pymennii putma u BCC xanueBbIX KaHaNOB, KOQUPYEMBIX Ie-
HoM ether-a-go-go related gene (HERG) [28]. BPC u cootHo-
CHMBIE C HEl ITapaMeTphbl TAKXKe SBISTIOTCS YaCTUYHO Haclle-
nyembiMu. Tak, DD renorun AII® accouuupyercs ¢ HOBbI-
weHHbIM uHaekcom BPC [25]. AII®-D annens, BO3MOKHO,
UTPaeT OCHOBOIIOJATAIOILYIO POJIb B BOSHUKHOBEHNH periep-
¢y3nonnbx aputmuii 1 BCCy narrentos ¢ OVIM [69].

WzBectHO, uT0 4G/5G nommmophusM rena HHruOuTo-
pa akruBaTopa rrasmuHoreHa tuma [ (PAI-I) acconnupyer-
cst ¢ UBC, ¢ ee noBbimeHHBIM puckoM Y 4G/4G roMo3HroT,
OJJHAKO, UcciiefoBaHus B oTHOIeHUH ponu PAI-I monumop-
¢uzma B rerese BCC y Gonbabix UTBC ObLn 1pOBEACHBI JIUIIIL
HenaBHO. OHM BBISIBWJIM YETKYIO B3aMMOCBSI3b T'€HOTHIIA
PAI-I 4G/4G rena nHruOMTOpA aKTHBATOPA IUTA3MHHOTCHA
tuna | ¢ Beicokoii yacroroit BCC y nanuenros ¢ UBC [8].

B nureparype npomomkaeT o0CykIaThCsi BOIPOC O
MOKa3aHMSIX K Ha3HAYCHWIO aHTHAPUTMHUYECKON Tepanun
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6oseHBIM IBC [38]. OpueHTHpOoBaThCSl HAa KIMHUYECKYIO
KapTHHY B JaHHOM BoIpoce He cienyeT. K npumepy, Heyc-
toitumBast XKT gacTo MOXKET HE CONPOBOXKIATHCS KIIMHUIEC-
KOW CHUMIITOMATHKOH, N KIIMHULICTY HEOOXOIMMO ITPABHIIb-
HO ONPEIENIUTh €€ MPOrHOCTUYECKYIO 3HAYUMOCTS [73].

Huckyccust o npensectiukax ®XK npogomkaercs B
JIUTEpaType TOCTATOYHO AABHO, OJJHAKO, ¥ 311€Ch HET Ompe-
JIeTIeHHOCTH. Vcnonb3yeMble B HacCTOsIIEee BpeMst (haKTOpBI
pHCKa BOZHUKHOBEHHS KU3HEYTposkatomix KA y 00IbHBIX
HBC 00magaroT HeOCTaTOYHON TyBCTBUTEIEHOCTHIO U CIIe-
IUPUIHOCTHIO. ITO TOOYK/1AeT K MOMCKY HOBBIX MapKepoOB
ANEKTpUIECKOi HecTabmIpHOCTH MuOKapa [53]. [Tpemmoxe-
HO MHO’KECTBO HEMHBA3UBHBIX METO/IHK IS CTpAaTH()UKALIN
pHCKa y MAMEHTOB CO CTPYKTYPHBIMH Ie()eKTaMH MHOKap-
na. K coxxasieHnio, BO3MOKHOCTH OOJIBIIMHCTBA U3 HHUX OT-
pannuensl. Ppakiys BeiOpoca Menee 40%, HeycTOHUMBAs
KT npu XonTepoBCKOM MOHUTOPHPOBAHHUU U AIEKTPODH-
3MOJIOTMYECKOM HCCIICAOBAHUY Y ALIMEHTOB, TIEPEHECIIINX
OUNM, Ha ceroiHsALIHUHI I€Hb OCTaIOTCSI OCHOBHBIMU IIPO-
THOCTHYECKUMH MapkepaMu Beicokoro pucka BCC [16]. Kax
MIPOIEMOHCTPUPOBAIIO OJTHO U3 TIOCIICTHIX HCCIICA0BaHNH,
MIPOBEJICHHOE CPEH TMAIEHTOB ¢ MMIUIAHTHPOBAHHBIMU
kapanoseptepamu-nepudpmuitopamu (MK/I), BHe3anHOE
Bo3HukHOBeHMEe KT mwin ®XK, kak npaBuso, Bcrpevaercs
IIPY COXPaHEHHOH (paKIMy BEIOpOCA; IPU CHIKEHHOMH CO-
kpatumoct iepen npuctynamu KT i GXK o0braHO OT-
MeUaeTcsl MOCTENEHHOE YCHIICHNE JKEeTyJOYKOBOW IKTOITH-
YeCKOW aKTUBHOCTH [63].

[To-HOBOMY OLICHMBAETCS IIPOTHOCTUIECKOE 3HAYCHHE
psiaa aneKTpoKapauorpaguuecKuX I3MEHEHNH 1 TapaMeTpoB,
TaKUX Kak gucrepcust v tuHamuka uatepsaia QT [33]. Xapak-
TEpHOH YepTOH TOTOBHOCTH MHUOKAp/IA JKEITYAO0UKOB K apHT-
MUSIM SIBIISIETCs1 00J1€€ BEIpaKEHHAS YaCTOTHAS 3aBUCHMOCTh
untepBana QT [45]. loka3aHa poib HapyLLIEHUI POLIECCOB
penospu3aLum XKeIyJ04KoB B reHe3e aputMuii [48]. Uzyue-
HHE aJIbTePHAIMH BOJIHBI T IIpUBIIEKaET MPUCTAIEHOE BHUMA-
HUE HCCIICI0BATEINCH, TOCKOJIbKY TEPMUHAIBHAS YaCTh BOJI-
Hbl T OTpaskaeT TpaHCMYpPaJIbHYIO UCIIEPCHIO PETIOIIpH3a-
LIMH, TO €CTh PA3HHILY MPOJIOJDKUTEIBHOCTH ITOTEHIUAIIOB JIeH-
cTBUSI M-KJIETOK MHOKap/1a, d1uKap/a 1 sHaokapa [50, 62].
Ee ynimmHeHne CBUIETENBCTBYET O BBICOKOM PHUCKE BOSHUKHO-
Benust )KA y 6onpabIx UBC. Jlnarnoctrnyeckast TO4HOCTB 3TO-
ro npusHaka MakcumanbsHa ipu YCC 100-120 B MUHYTY, JIETKO
JOCTUTAeMOH ITpH Mpo0e ¢ Harpy3KoH W CTUMYJISIINY TIpe-
cepauii [56]. Cpemm penBecTHUKOB YKA mo-nipexxHeMy 00Ib-
1I0€ BHUMaHUE yAEJsIeTCsl HO3AHUM NoTeHuuanam [39].

[Ipoba ¢ pu3mueckoit Harpy3KoH, Kak MPaBHIIO, IPO-
BOJIUTCS MAIEHTaM C YCTaHOBJICHHBIM MM TIpE/Iioiarae-
MbIM fuarso3oM MBC. JlocToBEpHOCTb HIIEMHUECKOTO OT-
BETa, MPOSBIISIONIErOCsS OYEBUAHON JIeTIpeccheil cerMeHTa
ST, aHTMHO3HBIM IPUCTYIIOM, TPAH3UTOPHBIMH AaHOMAJIHS-
MH MHOKapIuajibHOW mepdy3un WM BCEMHU TepEUHCIICH-
HBIMH IIPHU3HAKaMH OJIHOBPEMEHHO, COMHEHHNH HE BHI3BIBA-
er. Tem He MeHee, TMarHOCTUIECKUH BKIIa]] CTPECC HHITYITH-
POBaHHBIX HEYCTOHUMBBIX Mapokcu3mMoB KT ocraercs He-
SICHBIM, 0COOEHHO, KOT/Ia 3TO N30JIMPOBaHHAast HaXo/Ka. W3-
BECTHO, YTO Yallle BCEro MHIyIUpyeMble Harpy3koi KA
BCTPEYAOTCS y MAIMEHTOB C HAPYIICHUSIMU IIPOBOMMOCTH
[34]. M.Fejka ¢ corpyaaunkamu [3 1] BEISIBIIIH IIPHA KOPOHA-
porpadun 3Haunmyto MBC, morpedoBaBIIyI0 YpecKOKHOTO
HMHTPaKOPOHAPHOTO BMEMIATEIbCTBA Y NannueHToB ¢ KA,
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BO3HMKAaBIINMH Ha ITUKE HATPY3KU M HE CONPOBOXKIABILIH-
MHCS MIIEMUYECKUMI U3MEHEHUSIMH.

CoracHO pe3yiisraraM MHOTOIIEHTPOBOTO HCCIIeJ0Ba-
uust MUSTT, dpakimst BEIOpOCa 1 JKeTyI0UKOBBIE TAXHAPHT-
MHH, HHIYLIMPYEMBIE TIPH 3JIEKTPO(PU3HOIOrHUECKOM HCCIIe-
JIOBaHUH, MO3BOJIAIOT HICHTH(HIIUPOBATH MALMEHTOB C BbI-
COKMM pUCKOM cMepTH. [Ipu 5ToM cokpaTtuMocTh He Koppe-
JMPYET ¢ KAKMM-JINOO0 OIIPEACIICHHBIM BUIOM CMEPTHOCTH, B
TO BpeMsI KaK HapyLIeHHs] pUTMa, OCOOCHHO B COUCTAHNH C
¢paxuneii Beiopoca <30%, ¢ BHICOKOH 10Jel BEPOSITHOCTH
MO3BOJISIFOT IPENIONI0KUAT APUTMHUYECKYO €€ MpU4uHy [17].
B nenasHo npoBenennoM uccnenoBannu A.Elhendy u coasr.
[27] 6pE10 IOKA3aHO, uTO KA, BO3HHKAIOIIHE TP IIPOBEIC-
HHUH Harpy304HOH CTpecc-3XxoKapAnorpaduu, CorpoBoXk/Ia-
10TCsl OoJiee BHIPAKEHHBIMU HAPYIICHUSIMHU JIOKAIBHOH CO-
KPaTHMOCTH ¥ aCCOLMMPYIOTCS ¢ Oosiee BEICOKUM PHCKOM
cepreuHoit cmeptH u HedaransHoro OVIM. B psine kimvHU-
YeCKHX paboT OBLIO OTMEUCHO, YTO BO3HHUKAIOIIHE IIPH BEJIO-
spromerpuu JXKA yKa3bIBalOT Ha BHICOKYIO BEPOSITHOCTB Ha-
PYIICHUI MHOKapIuaabHOU nepdy3umn [28, 31].

[To-npesxHEMY aKTyabHBI PAJJMOM30TOIHBIE METOIBI
JarHocTHKY. Hapsiay ¢ MeTotkamu onpesieneHnsi 30H CHU-
skeHust MuokapanansHoit nepdysuu (PET, SPET uT. 1.), ¢
TOYKH 3pEHUsI M3yUEHHs apUTMOIeHe3a, MPEACTaBIIsIeTCs
3HAYUMOM METONIMKA C HCIIONIb30BaHHEM 'I-MeTaitonobeH-
smryaananaa (MIBG), mo3Bosisoiast OleHUBATh BETCTaTHB-
Hyto nHHepBaiuio Muokapaa. [Ipu UbC B obixact OUM n
WM gacTo BBIABIAIOTCA 30HBI ieHepBalii. CHIKEHHBIH 3aX-
BaT MIBG y 5THX NalEHTOB MOKET CIIy>KUTh IPEIUKTOPOM
BBICOKOT'O pUCKa BO3HUKHOBEHUS ku3HeonacHbIx JKA [70].
B BrisBiiennn nedexros Hakorenust MIBG B yuacTkax ru-
noriepdy3nu MHOKapsa ocoboe BHUMaHHE 0OpaIarT Ha
TPEXMHUHYTHBIH 1 3aMEJICHHBIH yPOBHH 3aXBaTa, ITOJyYeH-
HBIC IIPY TUHAMHYECKOM M CTaTHYECKOM HCCIIEJOBaHMUSX,
KOTOPBIC OTPAXKAIOT CTETICHb TSHKECTH BETCTaTHBHBIX HAPY-
meHui B cepare [9]. HeoOXxoamMo oTMETUTh HHTESPECHBIH
(aKT, 4TO IMpU HEMOI! HIIEMUY 3HAYMMast BEreTaTHBHAS JTUC-
¢ysakuust orcyrerByet [37]. IloBblmieHHAs aKTUBHOCTh
cumnaruyeckoro 3seHa BHC moxeT ObITh accolmupoBaHa ¢
noBbllIeHHBIM KinpeHncoM MIBG u cumxennoit BPC [44].

Oo0parmasics k nmpodsieme sreuenns KA, ciaemayer otme-
THUTb, YTO MO PE3yJIBTaTaM psijia HCCIICIOBAHHUHN OCIIEAHETO
necstiietnst (MADIT, AVID, GABG-Patch, MUSTT, CASH),
JIYIIAM METOJIOM JICUCHUSI JUIs TAIIEHTOB C BBICOKUM PHC-
KOM BO3HHKHOBEHHSI )KH3HEYT POXKAIOIINX APUTMUI SBIISICT-
cst UKJI [16, 66]. ITpn Hammguy OTHOTO WITH HECKOITBKHX OJTH3-
KOPACIOJIOKEHHBIX 0YaroB >KEIYI0YKOBOH SKTOIHYECKON
AKTUBHOCTH JIOBOJIBHO MIMPOKO MCIIONB3YETCSI METOJIMKA pa-
JIMOYACTOTHOW KaTeTepHOU adisiiy. Bo3MOXKHO Takoke mpu-
MEHEHHE JIa3epHOH GoToKoarysu Muokapa [71]. Becs-
Ma 00HAIEKHMBACT MPEIIIOJIOKEHNE, YTO MIPU PACTIONIOKE-
HHH OYara XeIyJI0YKOBOH 3KTOIMMYECKON aKTHBHOCTH B 30HE
VIM BO3MOXKHO yJTy4qIIeHHE CUTYallnu Ha ()OHE PEBACKYJIS-
pusaryn. [Tpu Hammann aneBpu3Mbl JOK irydammii sddexr
JIaeT aHEBPU3MAIKTOMMUS U pe3eKLUs HHI0Kapaa [32].

HUccnenosanusimu CAST u ESVEM npoaemoHcTpupo-
BaHbI OTPHUIIATEIILHBIC pe3yabTarhl JiedeHus JKA y nannen-
toB ¢ UBC anTnapurmukamu I knacca [54], kotopble 3Ha4M-
TenbHO noBbImaoT BCC 1 yacToTy apuTMHYeCKHX COOBITHIA
T10 CPAaBHEHHMIO ¢ ITane6o. B HacTos it MOMEHT 3TO XOpo-
1110 U3BECTHBIE (DAKTHI M HELIEJIECOOOPAa3HOCTB JICUEHHUS ITH-
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MU nipenapatamu 0oabHEIX MBC yxe He o0cyxmaercs. Uto
KacaeTcsi APYTUX CPEACTB C aHTHAPUTMUUECKOM aKTHUBHOC-
TbI0, TO, coracHo AanHbIM C.M.Jespersen [40], Bepanamui
JIOCTOBEPHO CHIDKAJI yPOBEHb HOPAIPEHAINHA TIJIa3Mbl M €0
cekpermio Bo BpeMsi VIM, npenoTspamiast TakuM 00pazoM
BO3HHMKHOBEHHE CYTPaBeHTPHUKYIIpHBIX 1 JKA. Hrnouro-
pr1 AII® mpexynpesxaatot munararuio JOK, ocnaOisioT Heid-
POTYMOpaJIbHYIO0 aKTHBAINIO, HHTHOUPYIOT CUMITATHYECKYIO
HEpPBHYIO CHCTEMY Ha IIpe- M TOCTCHHANTHIECKOM YPOBHE,
BO3MOJXKHO, TIOCPE/ICTBOM IIEHTPAJIBHBIX MEXaHU3MOB, UTO
CIOCOOCTBYET MPEAOTBPAICHHIO )KU3HEYTPOKAIOIINX apHT-
muii 1 BCC [30]. ImeroTcst naHHBIC 00 aHTHAPUTMHYICCKOM
a¢dexTe runonunuaeMudeckor tepanuu [24, 25]. Ipuem
OOIBIIIX 103 Ol-TTMHOJICHOBOH KUCIIOTHI (2 T/I€Hb) C OTHOIIIE-
HHEM JINHOJICBOW KHCIIOTHI K O-JIMHOJIEHOBOH 5/1 yimy4iaer
IIPOTHO3 CEPIEUHO-COCYANCTOM 3a00JIEBAEMOCTH U CMEPT-
HocTH [44]. B 1Byx MHOroueHTpoBbIx uccienoBanusix CARE
u LIPID 05110 IOKa3aHO MTPOTEKTHBHOE ICHCTBIE CHMBACTa-
THHA B OTHOIIEHUH POTHOCTHYECKH onacHbIX KA [23].

Bera-anpeHo010KaTOPbl 3HAYUTEIHLHO YMEHBIIAIOT
gactoty obmreit u BCC [38, 39]. X monokuTensHOe BIMSHUC
OOBSICHSCTCSI HE TOJIBKO aHTHAPUTMHYECKUM (P (PEKTOM, Kak
nokazaso uccienoBanue MUSTT [29], HO 1 yMeHbLIEHHEM
30HBI nieMun, cHkenueM YCC, nmoaepkaHueM JI0IKHO-
r'0 YpoBHs aBTOHOMHOTO Oananca [38]. Tak, Ha QoHe Tepa-
UM nporipaHosnonoM yposeHb LEF/HF 3naunMo cHmxancs B
TEYCHHE CYTOK IPH CpaBHEHUH ¢ Tu1ane00. CHIKeHUE KOJTU-
yectBa JKA y manmentos ¢ UBC Hab1r0ma10CH, BO3MOXKHO, B
CBSI3M C YJIy4IIEHHEM aBTOHOMHOM PETYISIUN HIIH BCIE-
CTBHE aHTUHMIIEMUYECKOTO 3P deKTa, WIn NX KOMOMHAINN
[5]. Ectb TOUKa 3peHwust, uTo OeTa-0JI0KATOPHI 32 CYET YMEHb-
LIEHUs] CUMITaTUYECKUX BIMSHUI 3HAYMMO U JIOCTOBEPHO
CHIXaJIU ajbTepHanuio BoiHbl Ty nauuentos ¢ UBC u ne-
BOXKemynoukoBoi aucdynknueii [61]. Uccnenopanue AVID
(B-Blocker Substudy.,1999) nporemoHcTprpoBaio, 4to y
MAMEHTOB € XKU3HEYTrpoxkatomumMu JKA 1nmpyu HEBO3MOXKHO-
ctn umitantanun MK/ u tepanmn amuonaponom, 6era-611o-
KaTopbl JOCTOBEPHO YAYUIIAIOT BBDKMBAEMOCTH [ 14].

Ecnm oOparuthest k mpenapatam 11 kiacca, To ecTh yka-
3aHMs, 9TO TO(ETHIIN]T HE BIMSET Ha OOILYI0 CMEPTHOCTh U
yactoty BCC [26]. D-coTasnon, kak ObU10 IPOAEMOHCTPHPO-
BaHo B ucciaeaopanuu SWORD, BkiIrouaBIieM IaleHTOB ¢
nHenasuuM OWM, dpakiueit Beiopoca <40% u cepraedHoi
HenoctatogHocTho [I-111 hyHKIIIOHATEHOTO KiTacca, IIOBbI-
maeT yactoTy o0meit 1 BCC npenmyIiecTBeHHO 3a CUET apHT-
Muueckoi cmeptHocTd. D,L-cotamon 6e3omacer u 3¢ dexru-
BCH B [TOIABJICHUH JKEITYAOYKOBOH SKTONMIECKOH aKTHBHOC-
TH, a TaKXKe HeyCTOMUUBBIX U ycroumnBbiX JK T, oqHako, npu
ATOM BCe ke He o0aaet criocodHocThio cHmkath BCC [21].
Couerannoe ero npumernerne ¢ MK/, B o0mem, Takxe ObUT0
yeneurHo [58]. Ilpuuem npoapurMudeckoe AeHCTBUE COTalo-
J1a HaOITFOIAIOCh JTAIIIE B 4% ciry4aes [54].

UYro KacaeTcst aMHOapOHA, PE3YJIBTAThI HCCIICIOBAaHUH
ObUTH TaK)Ke HeOAHO3HAUHbI. COMIACHO JaHHBIM, OJIyUYeH-
ubM B nceneoBannu CIDS (2000), on mokaszain pasryto MKJ]
3¢ GEKTUBHOCTH B CHIDKEHUH 0011eit cMepTHOCTH. [Ipodu-
JIAKTHYECKOE MPUMEHEHHE OOJIBIINX 103 aMHOIapOHa B PaH-
HEM MOCTHH(pAPKTHOM IIEPHOE COMPOBOXKIATIOCH BO3pAC-
TaHWeM OOIIeil CMEPTHOCTH, OCOOCHHO 3a CUeT HEeKap.Iu-
AIBHBIX IPUYHH, a TEPAIHs MAJIBIMH JI03aMH TIperapaTa Ha
CMEPTHOCTH CYIIECTBEHHO He Biusiia [7]. Takum oOpazom,
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Ha3HAYCHHE €0 B paHHEM MTOCTHH(APKTHOM IEPHOIE 10-
Ka3aHO JIMIIb JUIsl KY[TUPOBAHHS )KN3HEOACHBIX apUTMHUH.
[Tpu Bropuunoii npodunakruke BCC MoHOTEpanus aHTH-
APUTMHUYECKUMH IpernapartamMy (aMHOAAPOH, COTAJION) HE
yrmydmiaetr BelkuBaeMocTh. [lo manaeiM D.E.Hilleman u
A .L.Bauman [39] aHTHapUTMUKHU MOTYT UCIIOJIb30BAThCS C
nensio Bropunuynoi npodunakruku BCC npu veaddexTus-
HocTi MK ]I vsti B KOMOWHAITUH C HAM.

B nocienHee Bpemsi rumoTe3a 0 BO3MOKHOM aHTHAPHT-
MuuecKoM 3 dekTe aHTHarperaHTHON Tepariuy MmoaBepra-
€TCSI COMHEHHIO, TOCKOJIBKY KCIIEPHUMEHTAIILHBIC U KITMHH-
YeCKHUE UCCIICIOBAHUS ITOKAa3bIBAIOT, YTO AHTUTPOMOOIIUTAP-
HBIC areHTHI MOTYT 00J1a/1aTh ApUTMOT €HHBIMH 3 dekTamu
1 noBbIIAaTh puck Bo3HHKHOBeHHs1 BCC. [ToaToMy B HacTo-
sIIee BpeMs y HMalMeHToB ¢ BeIcokuM pruckom BCC (oco-
OCHHO C TSDKEJIOH JICBOXKETYJ0UKOBOM TUC(YHKIIUEH ) U 1T
ee BTOPUYHOH MTPO(MIAKTHKH TPEATIOYTeHUE OTAAETCS Bap-
(dapuny [23]. B T0 3xe BpeMs B SKCIIEPUMEHTE Ha JKUBOTHBIX
YCTaHOBJIEHO, 4TO HUTponpou3BoaHoe aciupruHa NCX4016
B OOJIBIINX 032X 00aJaeT CIOCOOHOCTHIO YMEHBIIATH KO-
suectBo JKA B nepsbie 30 MUHYT IOCIIE OKKITIO3UH [72].

B nurepatype MMeIoTCs TakKe CBEACHHSI O TOM, YTO
nepopajbHas Teparnus npenaparaMu MarHusi HHruonpyer
TpoMO00Opa30BaHNE U yMEHBIIAET YACTOTY BOSHUKHOBE-
HUSI ’KU3HeonacHbIX JKA U JIEBOXKEITYTOUYKOBOM CepAcIHON
HEeIOCTaTOYHOCTH Y 35% manuenToB co cradbmwipHoi UBC. B
OCHOBE 3TOTO SIBJICHUSI JISKUT CHIKEHNE MOOMIIM3AIINH BHY T-
PHKJIETOYHOTO KAJIBIINS, yITyIICHUE YHA0TEIINH-3aBUCUMON
Ba30/JWJIATAlIMH ITyTEM YBEIMUCHHUS BHICBOOOKICHNS OKCH-
J1a a30Ta U3 SHI0TEIHS KOPOHAPHBIX cOCynoB [65].

Pa3HopeunBOCTD Cy’K/IeHNI KOCHYIIACh M BOTIPOCA OT-
HOCHUTENILHO (PU3NUECKNX TPEHUPOBOK. Tak, pe3yabTaThl pa-
60te1 D.J.Paterson [57] cBHAETENBCTBYIOT O TOM, UTO (DU3H-
YeCKHe Harpy3KH MOTYT CIIOCOOCTBOBATH BOSHUKHOBEHHIO
nnpapkra muokapaa u BCC, ocobenno y nanuentos ¢ MBC.
DTO YaCTUYHO MOXET OBITh CBSI3aHO C pa300IICHNEM HOp-
MaJIbHBIX 3aIIUTHBIX MEXaHU3MOB, MO3BOJISIONINX CEPIILY
CHSITh XUMUYECKHI CTpecc, BbI3BAaHHBIN Harpy3koi. B 1o jxe
BpEMsI HCIIAHCKOE HCCIIC/IOBAHUE C UCTIOIb30BAHUEM PaIHo-
N30TOIHBIX METOI0B OLIEHKH MUOKapANaIbHOH epdy3nu 1
cummarnyeckoii naaepBanun cepana (SPET u MIBG), oxsa-
TuBmiee 16 mamuenToB ¢ UbC u OMM B anaMmHe3e, ITOKa3aj10
yMeHbIIeHue 30HbI IM nociie 6 MecsiiieB peryssipHbIX GHU3H-
YECKHX TPEHUPOBOK, OAHAKO ITPH 9TOM OTCYTCTBOBAIIH KaKHe-
00 M3MEHEHHS CUMITATHYECKON MHHEPBALIMN MHOKap/a.

B uccnenoBanusx Ha ;xuBotHbiXx H.R.Lu u coasr. [49]
OBUIO TIOKA3aHO, YTO MIIEMHUYECcKast alalTalus yMEeHbIIIa-
et quctiepenio QT, TeM caMbIM 3aIUmast OT HIIEMHYECKIX
u penepdy3nonnbix KA. EcTe MHEHHE, UTO IPH Ha3HAYC-
HUM JICYCHUS CIICAYET YUUTHIBAThH MOJOBYIO IIPUHAICK-
HOCTh nanuenTa. TpeGyercst 0coObli MoAX0 K 10100py
TEpanuy y >KeHIIMH, Ha JTOJII0 KOTOPBIX npuxoxutcs 20%
ciayuyaeB BCC[13].

[ToxBoast UTOT, MPUXOANTCS IPU3HATH, YTO BOIIPOCOB B
JIMarHOCTUKE 1 JICUCHHUH JKEITY/IOYKOBBIX apUTMHN Y 00ITb-
ubIx UBC ceronns HaMHOTO 00JIbIIE, YEM OTBETOB HA HUX.
OT0, HECOMHEHHO, ITeYaTbHOE 00CTOSATEIHCTBO MPEI0CTaB-
JISIET IIMPOKOE TMOJIE JISSITEIEHOCTH JIIsI HOBOTO TIOKOJICHHS
nccieoBarelieil B 00J1acTH apuTMOJIOTHH, KOTOPBIM, HaJle-
eMcsl, YAACTCs NPUOIN3UTHCS K PEIICHNIO 3TOH CIOKHOMH
3a/1a40.
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