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BAPUABEJIBHOCTB CEPAEYHOI'O PUTMA Y BOJIBHBIX CUHAPOMOM CJIABOCTH
CHUHYCOBOI'O Y3JIA

Hucmumym xupypeuu umenu A.B. Bumineecxozo, PAMH, Mockea

C Yejblo OYeHKU OUACHOCMUYECKOUL UEHHOCMU CNEKMPAbHO20 U 6PEMEHHO020 AHAIU3A cepdelmozopum/vtay 60NbHBIX
CuHOpOMO/I/l crabocmu CUHYCOB8020 y31d npu HAIUdYuu u omcymcmeuu conymcmeyrouwux maxuapum/vtuﬁ, a mak axce
BbISIBNCHUE 3HAYUMOCTIU OMAUYULL NOJIYy4€eHHbIX OQHHBIX OM NPUHAMBIX HOPMAMUBOE obcnedosano 57 60nbHbIX (MyJIClluH -

20, scenwgun - 37), cpednuil gospacm komopulx cocmasuin 69+9,1 nem.

KaroueBble ciioBa: Opagukapaus, OpaiuapuTMusi, CHHAPOM cJIa00CTH CHHYCOBOTI'O Y3J1a, IAPOKCH3MAaJIbHbIe
HA/KeJTYI104KOBble TAXHAPHTMHM, BApHa0eIbHOCTh Cep/ledHOro puT™MAa.

To assess diagnostic value of spectral and time-domain analysis of the heart rate variability in patients with the sick
sinus syndrome in the presence/absence of concomitant tachyarrhythmias and to reveal the significance of difference of
the data obtained from the commonly accepted normal ones, 57 patients (37 female and 20 male) aged 69+9.1 years

were examined.

Key words: bradycardia, bradyarrhythmia, sick sinus syndrome, paroxysmal supraventricular tachyarrhythmias,

heart rate variability.

B MHOTOUHCIIEHHBIX UCCIIEIOBAHUSIX YCTAHOBIICHO, YTO
N3MEHEHHUE TOHYCa BETeTaTUBHOW HEPBHOW CHCTEMBI MOYKET
OBITB KaK B YCJIOBHSX (PU3HOIIOTMYECKOI HOPMBI, TaK U B yC-
JIOBHSIX MaTojIorun. Hanboree n3yvyeHbl n3MEeHEeHus ToKa3a-
Tesieit BapuabdensHocTH ceprednoro purMa (BCP) y 6omb-
HBIX uiemMuyeckoit Oonesnwio cepana (MBC) [5, 6, 8, 21].
[pu3Hana Beicokas nHpopMaTuBHOCTE BCP 11t HenHBa3uBs-
HOH OIIEHKH PHCKA Pa3BUTHS )KU3HEYTPOJKAOIINX KETyI109-
KOBBIX HapymeHuii purma cepaua y 6onbpueix UBC. C nc-
nosip3oBanreM BCP npoBomures onieHka 3 peKTHBHOCTH
ME/IMKaMEHTO3HOH M HEMEIUKaMEHTO3HOW Tepanuu Mpu
pa3IMYHBIX CEPICUHBIX 3a00eBanusx [15, 17,25, 27]. Ak-
TUBHO NpuUMeHsieTcst MeTonuka BCP B nuarnocTrke pasmmd-
HBIX [TATOJIOTUYECKUX COCTOSIHUIL: caxapHbIi 1naleT, HeKo-
poHaporeHHbie 3a0oseBanus u ap. [10, 16,22, 26]. B To xe
Bpemst uccienoBannii BCP rpu naronorny CHHyCOBOTO y311a,
1 0COOCHHO CHHIIpOMa cltabocTH cuHycoBoro y3ina (CCCY),
JIO CUX TIOp CPaBHUTEIBLHO MaJio [9, 13, 24]. B Gosbrieii cre-
MEHU ATO 00YCIIOBJICHO MOJUMOP(U3MOM TPOSIBICHUN
CCCY, noxmiIsIM BO3pacToM OOJIBITUHCTBA OOJIBHBIX, a TAK
JKe OTCYTCTBHEM HOpMaTuBoB orieHkr BCP nipu Opanuaput-
Musix. 3BectHo, uto CCCY B 3HAUUTENBHOM Mepe 3aTpyaHs-
€T JIeueHHEe OCHOBHOT'O 3a00JICBaHNs, a B PSIJIC CITy4aeB MO-
JKET CITYXKHUTh IIPUYMHON 3aIyCKa pa3IMuHbIX HaJDKEITy104-
KOBBIX TaXUapUTMHUI1, 4TO ellie OOoNbIIIe YCIOKHSIET CUTya-
mmro [ 15, 18,20, 25,31].

3aadeil HaIlIero UCCieI0BaHUs IBIJIACh OLICHKA JUar-
HOCTHYECKOH [IEHHOCTH CIIEKTPAIILHOTO U BPEMEHHOTO aHa-
nu3a cepeuHoro putMa y 6osbHeIx CCCY npu HaTUYUU U
OTCYTCTBUH COIYTCTBYIOIINX TAXUAPUTMUH, a TAK JKC BBISB-
JICHHE 3HAYUMOCTH OTJIMYU TIONTYUICHHBIX TAHHBIX OT IPH-
HSITBIX HOPMATHBOB.

MATEPHAJIBI UMETO/IbI

O0cnenoBaHo 57 OOJILHBIX, HAXOIMBIIMXCS Ha CTAIHO-
HapHOM JICYCHIH, MY>K4IHH - 20, 5KeHIITNH - 37, CpeTHMUI BO3-
pact 69+9,1 net. /Ilnarno3 OBLT TIOCTABJIEH Ha OCHOBAHUHU
Kano0, aHaMHe3a, 00bEKTUBHBIX TaHHBIX. [IpOBOIMIIHNCE HH-
CTPYMEHTAIIbHBIC UCCIICIOBAHMUS: 3aITUCh DIIEKTPOKAPIHNO-
rpammel (OKT') B 12-T OTBEACHUSX, CyTOYHOE MOHUTOPH-

posanue OKI" metomom Xonrtepa, YpeCHIIeBOIHAS ICKT-
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poctamyrsimst ipencepmit (UIIDCII). YenoBus BKITIOUCHHUS
OONBHEBIX B HMccienoBanue: AokymeHTupoBaHHbii CCCY,
STHOJOTHYECKHNA (DaKTOp Pa3BUTHS HAPYIICHHUHA ITPOBOIU-
moctr: UBC w/mnm scceHnmansHas apTepruaibHas THITePTeH-
3us (AT). KonTpompyemsie 1iudps! apTepraiIbHOTO TaBIie-
Hust nipy Haimmuuu AT Tpy Hanmumm napokcru3ManbHbIX Hajl-
KemynoukoBeIX TaxuaputMuit ([THXKTA) nx mpuomusures-
HO OJITHAKOBasi TaBHOCTh BO3HUKHOBEHMS! M OTCYTCTBHE ITPH-
eMa JI0 HaJaJia MCCIIECJOBaHNS NCTHHHBIX aHTHAPUTMHYEC-
KHX TIPETIapaToB B IPOMEKYTOK BPEMEHH, PAaBHBIN JIBYM
TIepUOIaM oIy paciajia npenapara. M3 uccnegoBanns nc-
KITFOUJINCh: OOJIBHBIE C TOPOKAMHM CEP/LIA, OTIEPALIIMH Ha
OTKPBITOM CEp/ILIE B YCIOBHAX HCKYCCTBEHHOTO KPOBOOOpa-
IIEHUS ITPY HATMYIUHU TIOCTOSTHHOTO MIJTM BPEMEHHOT'O 3JIEKT-
POKapAMOCTUMYIISITOPA, C TOPMOHAIIBHO AaKTHBHBIMH 3200-
JIEBAHMSIMH IIUTOBUTHOH JKEJIE3bI; ITPU HAJTMINH TPU3HAKOB
HEI0CTATOYHOCTH KPOBOOOpAIIICHHS, TaBHOCTHIO HH(papKTa
MHOKap/a WA OCTPOT0 KOPOHAPHOTO CHH/IPOMa MEHEE O71-
HOTO Mecsina.

Mo mpm3naxy Hammawst [THXKTA Bce OompHBIE, BKITIO-
YEHHBIE B HCCIIE/IOBAHNE, OBIIIN Pa3/IeICHBI Ha JIBE TPYIIIHL:
B MIEPBYIO TPYMITY (KOHTPOIBHYIO) BOIIIO 25 OONBHBIX, HE
nveBmx [THXTA, cpenamit Bo3pact 70£10,2 roma (Myx-
quH - 10, ey - 15). Octampable 32 YemoBeka BOIITH BO
BTOPYIO TPYIITY OONBHBIX (TPyTIITa CPAaBHEHUS ), UMEBIITHX
ITHXKXTA, cpemnmii BozpacT 68+7,9 roma (My>xunH - 10, xeH-
IWH - 22). [pynms! He pa3mrdganiuch MeKIy co0oi 1Mo Bo3pa-
CTY, TIOTy 1 dTHONoTHYecKkoMy (haktopy pazsutust CCCY.

s peructparn DK u ananmmza BCP ncnonp3oBai-
st KoMIbIoTepHBIH Komruteke «Kardi2y, Poccns. cenemo-
BaHME ITPOBOJIMIIOCH BO BTOPOI! ITOJIOBHUHE AHS, HE PaHEe YeM
yepe3 2 gaca 11ocyIe MOCIEIHETO IpHUeMa ITHIIH, B THXOH KOM-
HaTe ¢ TeMneparypoii Bo3myxa 20-22°C, B TOJI0KESHUH JIeKa
Ha CIMHE, B YCIOBUSX (DU3UUECKOTO W HMOIMOHAIBHOTO
niokost. [lepen nccneroBaHneM OTMEHSUTUCH MEJUKAMEHTO3-
Has u pusnoTepaneBTHdeckas Tepamus [ 1, 3, 4, 7, 28, 30].
3anmck OCyIIECTBISUIACh B TEUCHNE 5-7 MUHYT, TIPH BBIPa-
JKCHHOW OpanapruT™MuH - B Tedenue 10-15 MuHyT.

HcenenoBanych OCHOBHBIE BDEMEHHBIE XapaKTEPUCTH-
ku cepaeunoro purmMa. MeanNN - cpeHsist JUIMTEIbHOCTh
naTepBanioB RR (pusnonormueckas narepmuperarst (OU) -

BECTHUK APUTMOJIOI'MU, Ne 43,2006



CYMMapHOE BO3/ICHCTBHE CHMITATHYECKNX 1 TAPACUMITATH-
YECKHX BIMSAHUN Ha CHHYCOBBII prTM), RRmin, RRmax - mak-
CHMaJIbHAsl 1 MUHUMAaJTbHAS JTUTEITbHOCTh MHTEpBaIoB RR
MeK Ty HOpMaTbHBIMHU KapauorukiamMu B Mc, SDNN - cran-
nmaptHoe oTkioHeHne RR uaTepBanos (OU - cymmapHbIil
a¢dexT BereraTuBHOI perymsmn (BP) kpoBoobpamierns),
RMSSD - cpenrekBaipaTHIHOE pa3Idue MEKIY IPOI0IT-
JKUTEITHHOCTHIO coceHuX RR-nHTepBanos B Mc (PU - akTus-
HOCTB TTapacumIiatTindeckoro 38eaa BP) , NN50- komrraectBo
ap nocinenoBaTeabHbIX NN HHTEPBAJIOB, PA3IHIAIOIINXCS
6onee, uem Ha 50 mummcekyH , pPNNS50 - 105151 cocenHuX
NN-uHTEpBaOB, KOTOPBIE pa3IudaoTcs Ooree yem Ha 50
Mc B % (DU -nokazarens CTENeHH peodi1ajaHus mapacuM-
rmaTuveckoro 3BeHa BP Haj cuMIiaTudeckum),
Mo (Moma pacmipeneneHus) - HanboJee 9acTo
BCTpEYAONIeecss B JAHHOM IHHAMHYECKOM
psiie 3HaUeHNE KapAHonHTepBaa B cex™!, (DU
- HanboJee BEPOSTHBIN yPOBEHb (PYHKIIHOHHU-
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el. Pesynsrare cpaBHUTENbHOTO aHamm3a BCP y 60ombHBIX
CCCY, nmmeBmmx Ha MOMeHT peructpannu DK cpenHioo
YCC mensre u 6omnbire 60 ya/MHH, C yIETOM HATHYHUS FITH
orcyrctBust [TH)XKTA B anamHe3e, ipeicTaBICHBI B TaOJH-
max 1 u2.

Kax BumHO 113 Tab:1. 1, y 60msabIX CCCY 6e3 I[THXKTA,
nMeBImuX Ha MoMeHT uccnenoBannst BCP UCC menee 60 yi/
MUH, OOJBIIMHCTBO BPEMEHHBIX 1 CIIEKTPAIbHBIX MTOKA3aTe-
neit BCP crarncTideckn 3Ha4MMO BBITIE, 9eM Y OOBHBIX,
nMeBmmx Ha MoMeHT peructpannu SKIT UCC 6omee 60 yu/
MuH. OHI TIPEBOCXO/IT HOPMAJIbHBIE 3HAYECHHS 30POBBIX
yvrr (H33JT), mpemmoskennsie [ 7, 30]. VickiroueHne cocTaBu-
mm: MeanNN, SDNN u LF/HF.

Tabnuuya 1.

Bapuabenvnocmp cepoeunozo pummay 0016HbIX CUHOPOMOM
cnadocmu cCUHYco6020 y31a 6e3 napoKcuManbHyIxX
HA0iCeNY00UKOBHIX MAXUAPUIMMUIL

POBAHUS CEPIEUHO-COCYNUCTOM CUCTEMBI). YCC Gomnpine 60 ynu/mun YCC wmenbine 60 yu/mMun
[pu poBeIeHNY CIIEKTPAILHOTO AaHAITH- 1 2 3 1 2 3
3a yanTeiBaimick cneftyrommne nokasarenmn: TotP Ty ro NN 8440 | 748,0 | 9590 | 1196,0 | 11148 | 13373
(total power) - 001I1ast MOTITHOCTB CIIEKTpa HEH- - 734.0 507.0 2170 | 990.0% 907.0 1105.0
porymopainsHoit perymsmun (PU - cymmapHoe RRmin 2 2 2 2 2 2
BO3/ICHCTBHE BCEX CIIEKTpasTbHbIX Kommorerrop  [RRmax | 1021,0 | 830,0 | 1074,0) 1562,0%) 1279,0| 161838
Ha cunycoBblit put™), HF (high frequency) - [SDNN 33,0 17,5 44,8 63,5 38,0 1133
BBICOKOYACTOTHBIE Konebanus (PU - aktuB-  [RMSSD 17,5 11,5 21,8 55,0% 30,0 130,8
HOCTB ITapacuMmaTraeckoro 3seHa BP), LF (low NN50 5.0 23 10,5 52.0% 15.8 108.0
frequency) - HU3Ko9acTOTHBIE Konebanwst (O
- MPEUMYLIIECTBEHHO BIIMSHHE CUMITATHKO-a]I- PNN50%| 1,5 0,2 3,0 33,0% 73 48,5
penanoBoii cuctemsl BP), VLF (very low |TotP 1814,0 492,0 | 31253 | 6066,5* | 2381,8 | 19055,0
frequency) - KorreOanus CaMbIX HU3KHX 9acTOT  |VLF 1285,5| 3105 | 2146,5|3272,5% | 1367,0 | 7333,3
(U - aKTHBHOCTS LIENIOTO Piijia 4acTOT HEHpo- |17 3200 | 1003 | 497,3 |2162,5%| 6785 | 6554.8
TYMOpAJILHOI PETyILILIY - BHTHOTEH3HHOBOH, e 910 0.8 5035 1 7865+ | 2213 | 5790
TEPMOPETYIATOPHOI, XeMOPELIENTOPHOMI CHC- > > > > 2 >
tem), LF/HF - nokasarens, orpaxatommii 6a- |LE/HF 1,9 1,2 3.4 2,8 1,5 4,2
JIJAaHC CUMIIATHYCCKNUX M IMapacUMIIAaTUICCKUX (Mo 890,5 743,8 930,0 1152,5*%| 1 073,8 | 1 338,3

prwstamit. TotP, HF, LF, VLF- m3mepsumice B a0-
COJIFOTHBIX equHmIax MorHocty (mc?), LF/HF-
B HOPMAJIN30BAaHHBIX CTUHATIAX.

YuuTeIBas, 4TO pacupeneicHue 0ob-
mmHcTBa nokaszareneii BPC He moqunHsiIoch
3aKOHY HOPMAJILHOTO PACTIpe/IeTICHI, BCE TaH-

311ech U Janee, | - Mmeauana, 2 - 25 mpoueHTMIb, 3 - 75 MPOIeHTHIb, * - TOCTOBEp-
HOCTh pazmnunii (p<0,05)

Tabnuua 2.

Bapuabdenvnocmp cepoeunozo pummay 0016HbIX CUHOPOMOM
cnadocmu CUHyco8020 y3/1a U RAPOKCUSMATbHBIMU
HA0XCeY00UKOGLIMU MAXUAPDUMMUAMYU

HBIC TIPECTABJICHBI B BU/IC METHAHEI, 25 u 75 UCC Gonbie 60 ya/mmn UCC wombime 60 ya/mn
npoueHTWwIen. it onpeaeneHns Haln4us pas-
JIMYUHA MEXTy KOHTPOJIBHOM IpyNIoi U rpyn- 1 2 3 ! 2 3
10} CpaBHEHUS UCTIOJb30BAJICS HenapameTpu-  (MeanNN | 829,5 777,0 9323 |1149,0%| 1072,0 | 1223,0
decknil kpurepuii Mamnna-Yutau. Pasamane  |RRmin 738,0 | 710,5 | 8155 [1020,0%] 978,0 | 1120,0
TIPU3HABAIOCH CTATHCTHYCCKH 3HAIUMBIM IIPH oo - 960.0 8470 | 1044.0 |1 262.0¢ 12020 | 1380.0
0’05 > > > > > >
p= SDNN 25,5 17,3 37,5 40,0%* 29,0 47,0
PE3YJIBTATBI HCCIIENOBAHUSA RMSSD | 17,5 8,3 208 | 31,00 | 220 | 460
Bce OoubHBIC, yUacTBOBaBIIHE B Hiccie-  (NN50 3,0 0,0 243 21,0% 7,0 59,0
JIOBAHMH, MMEJH PA3HYIO BBIPAKEHHOCTB IPO-  [NIN500 1,1 0.0 6.5 10.8%* 735 4.2
spernii CCCY namoment pernctpauni SKL. e 917,0 | 4443 | 2393,8 [2245,0% 1146,0 | 3400,0
Kputepuem HIKHEH rpaHHUIbI HOPMOKApIUU s - : - - -
na KT [pHHSTA CPEIHss YacTOTa cepaedHpx | Y LF 607,0 3208 | 1144,0 [1448,0% 602,0 | 2423.0
cokpamenuit (UCC) 60 ynapos B munyty (60 |LF 223.5 86,8 541,5 438,0 232,0 885,0
yA/MUH) UM nokasarens MeanNN, paBHbll  |[F 122,0 25,0 3743 | 277,0% 181,0 4740
1000 mc. ITo nmpusHaKky HMpeBBIIICHUS WU LE/HF 23 13 49 16 10 45
ymenbiiernst YCC ot JaHHOTO YpOBHSL, 6OJIb- : : : : " : :
Hbte | 1 2 TPy GBUTH pA3IeleHbl Ha TOATpYT- Mo 816,0 783,0 934,0 |1 156,0%| 1078,0 | 1242,0
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B rpymme 6ompaEIX CCCY 1 [THKTA momydeHs! cxom-
HBIe pe3yabTarsl (Tadm. 2). [Tokazarem BCP y 00mbHBIX, IMEB-
mmx Ha MoMeHT peructparmu DK UCC menee 60 yn/MuH,
OBUTH TaK ’K€ CTATUCTUYECKH 3HAYMMO BBIIIE, YeM y 00JIb-
HBIX, UMEBINX Ha MOMeHT uccienoBanms YCC 6oree 60 yi/
MuH. VICKITIOueHns coCTaBUIIM CIIEKTpalIbHbIe Nokazaresu LF,
LF/HF. Ho ecir RMSSD, pNN50%, TotP, VLF cooTtBercTBO-
Baym H33JI, npemnoxxennsm [7, 30], To SDNN, LF , HF -
OKa3aJIMCh CHIKCHHBIMH.

[Tpu cpaBaennn BCP y 6ompapIx CCCY € pexopsreit
CHHYCOBOH OpaanKapIuei w/iii Ipexoseii CHHoay pH-
KyJnsipHOM Onokaznoit Beicokoit crermenn (UCC Ha MOMEHT
nccnepoBaans 6onee 60 ya/MHUH) IPH HATHYWH WIH OTCYT-

HAO0IHCENYOOUKOBBIX MAXUAPDUMMUTL

Tabauuya 3.
Bapuabenvnocms cepoeunozo pummay 001bHbIX CUHOPOMOM
cradocmu cunyco6ozo y3na ¢ YCC na momenm o6cnedosanusn
0ovuie 60 yo/mun ¢ Hanuyuem u OMCymcmeuem napoKCcUIMaaibHbIX

ctBuM [THXKTA cratucTnyecku 3HaYMMBIX OTIIMUMH TIOKa3a-
teneit BCP BeigBieno He 0pu10. OMHAKO X 3HAYEHUS OKa3a-
mmce Hwke H33J1, mpeanokennsix [7, 30] (pe3yasraTs! mpe-
CTaBJICHBI B Ta0II. 3).

B poruBonionoxuaocts 60mpHEIM CCCY, mpexosieit
Opanukapaueit, y 6ompHbIX CCCY, IMEBIINM Ha MOMEHT pe-
ructparpi YCC mensie 60 yi/MuH, G0TIBIIMHCTBO MTOKa3aTe-
net BCP oxa3anmchk CTaTHCTUYECKH 3HAYMMO OOITBINE Y TEX
O0JBHBIX, KTO He mMen B anamHese [THIKTA (pesymsrars! mper-
crapiieHbI B a0 4). Mckmrouenne coctasum MeanNN, RRmin
u LF/HF, Mo. Ilonyuennsie 3nagenuss BCP mpeBocxomsat
H33J1, npennoxennsie [7, 30]. YauTeiBas OIydeHHBIE pe-
3ymeTatsl, 111 00MbHBIX CCCY, MPOSBISTIONINMCS YPSKESHIEM
put™ma ceparia meree 60 yn/muH, 6e3 [THXKTA B
aHaMHe3e, MOTyUYEHBI CIIETYIOMNE BEIUIHHBI
CHEKTpaTFHBIX B BpeMeHHBIX TapameTpoB BCP,
KaK MPEJIBECTHUKOB IIPOTPECCHPOBAHMS 3a0071e-
BaHWS (JIaHHbIE ITPEJICTABIICHBI B BUIE MEJUAHBI,
51 95 mporieHTHIIeH B Ta0M. 5).

bes ITHXKTA C ITHXTA
OBCYXXJIEHUE PE3YJIBTATOB
1 2 3 1 2 3

MeanNN | 844.0 748.0 959.0 829.5 777.,0 9323 VYuursiBas Pa3BUTHUC KOMIIBIOTCPHBIX TEX~
RRmi 734.0 607.0 817.0 738.0 710.5 815.5 HOJIOTHIA B HACTOsIIIIEE BpeMst Hanbosiee ymo0-
HBIM, HEWHBA3UBHBIM H [IPOCTHIM METOOM JJIsI
RRmax 1021,0 | 830,0 | 1074,0 | 960,0 847,0 | 1044,0 | oiepkn BereraruBHOI PEryJISIAN Cep/IIia sB-
SDNN 33,0 17,5 44,8 25,5 17,3 37,5 nsierest otieHka BCP. [1o naHHBIM TUTEpaTyphl
RMSSD 17,5 11,5 21,8 17,5 8,3 29,8 [6,8,10,14,17,19,21,26,27,28,29] nanHsIit
NN50 350 23 105 30 0.0 243 METOJ| IIMUPOKO MPUMEHSIETCS MPU U3YYECHUH
. : - : . - PasHBIX IPyNN GOJBHBIX Ha (JOHE HOPMOKAp-
PNN50%| 1,5 0.2 3,0 11 0,0 6,5 qun. BCP nana cBoe npuMeHeHne U B apuT-

TotP 1814,0 | 492,0 | 31253 [ 917,0 | 444,3 | 2393,8 MOJIOTHYECKO# PAKTUKE.
VLF 1285,5 | 310,5 | 2146,5 | 607,0 | 320,8 [ 1144,0 Tax, B uccnenosanun [26] y 60mbHBIX ¢
LF 320’0 100’3 497’3 223 ’5 86,8 541 ’5 MapoOKCU3MaJIbHbIMU CpraBeI—ETpI/IKyﬂﬂpHHMI‘/‘I
ar 91.0 60.8 203.5 122.0 25.0 3743 TaXHKapMAMH H TIOCTOSHHOI SKTONH1ECKOH
CHHYCOBOM TaXHUKap/I1eH, BEISIBIICHO CHI)KECHUE
LF/HF 1.9 1,2 3.4 2.3 1.3 4.9 n HF n LF xone6anuii 3a cueT yMEHbIIIEHHS BOC-
Mo 890,5 743,8 930,0 816,0 783,0 934,0 MIPUUMUYUBOCTH CUHYCOBOTO y3J1a K BO3/ICHCTBH-
Tabnuya 4. ™M 00OMX OT/IEITIOB BEIE€TATHBHON HEPBHOM CH-

Bapuaodenvnocms cepoeunozo pummay 001bHbIX CUHOPOMOM
cnadocmu cunycogozo y3na ¢ YCC na momenm oocnedosanusn
menbuie 60 yo/mun ¢ nanuvuem u OMCymcmeuem napoKCUIManibHblxX

HA0MHCEYOOUKOBHIX MAXUAPUMMUTL

cTeMbl. BeposiTHa CBSA3b HE TOJIBKO C MEXaHU-
YEeCKOW Meperpy3Kkoil CHHYCOBOTO y3Jia Mpu
ITHXXTA, HO 1 caMoif TaxUKapIneil, He SBIISIO-
IIecst (PU3U0TOTUICCKOM [T OpraHu3Ma.

B pab6ore [27], uccnenosasmiciit BCP y

bes TIFDKTA ¢ TTHDKTA 6o0nbHbIX ¢ [THXXTA 10 1 mocJie BBITOIHEHUS

! 2 3 1 2 3 MPOIEAYPhI KATCTCPHOI palo4acTOTHOM a0-

MeanNN| 1196,0 | 1114,8 | 1337,3 | 1149,0 | 1072,0 | 1223,0 naruu (PYA) - BBISIBIICHO JOCTOBEPHOE CHU-
RRmin 990,0 | 907,0 | 1105,0| 1020,0 | 978,0 | 1120,0 | *enue oOuieii MomHocTH KONEbanuit YCC u
RRmax | 1562,0 | 1279.0 | 1618,8 | 1262,0% | 1202,0 | 1380,0 | HF xonebanuii, uto copnagano ¢ prisosom
SDNN 535 38.0 133 20.0° 790 170 psina 3apyOeKHBIX aBTOPOB O MOBPEKICHUU
2 2 2 2 2 2 MapacuMIIaTHICCKUX TAHTIINCB W/UITH IIOCTIaH-

RMSSD 55,0 30,0 130,8 31,0* 22,0 46,0 [JIMOHAPHBIX MapaCUMIIATUYECKUX HEPBHBIX
NN50 52,0 15,8 108,0 21,0* 7,0 59,0 BOJIOKOH B xoj7ie PUA. B »TOM k€ uccienona-
pNNSO% 33’0 7’3 48,5 10,8* 2’5 24’2 HHWHU BBISIBJICHO CHHXKCHUEC MOIIIHOCTHU LF xo-
TotP 6066,5 | 2381,8 | 19055,0] 2245,0% | 1146,0 | 3400,0 | *cOauii npi NpOBCACHIK akTUBHOI OpTO-
CTaTUYECKOM MPOOBI, YTO B CBOIO 0YCPE/Ib MO-

VLF 3272,5 | 1367,0 | 7333,3 | 1448,0% | 602,0 | 2423,0 JKET GbITh 0OYCIIOBIEHO CHIKEHHEM CHMITA-
LF 2162,5 678,5 6554,8 | 438,0* 232,0 885,0 TUYCCKUX BIUSIHUN HA XPOHOTPOIHYIO (PyHK-
HF 786,5 | 2413 | 5279,0 | 277,0% | 181,0 | 474,0 | o cepmua. [lpu neuermu [THXKTA [17] 6era-
LE/HF 28 15 42 16 1.0 45 OJI0KaTOpamMu U npenapflTaMH 3 kJacca rnoka-
3aHO, YTO KJIMHAYCCKUH 3(H(HEKT COmpoBOK-

Mo 1152,5 | 1073,8 | 1338,3 | 1156,0 | 1078,0 | 1242,0 JlaeTes yBeNuen e nokasareneii BCP, a ch-
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senne BCP (oco6erno SDNNi, RMS, NN50) sinsiercst mpe-
JTUKTOPOM yTPAaThI 3P (eKTa aHTHAPUTMUICCKON Teparuiu
7 TpebyeT ee KOPPEKITHH.

Kax uzsectno, ITH)KTA pa3znugarorcst o MeExaHu3My
BO3HMKHOBEHHUSI C yUETOM N3MEHEHHS BET€TATUBHBIX BIIUS-
HUH Ha cep/lle, U B TIPOIIecce JICUCHHUS TaHHbIH (hakTop yuu-
TeiBaetcs [ 18, 31]. Kak mpaBuio, mporHo3 penuanBa mapo-
KCH3Ma Ha KETYJOYKOBBIX TAXHAPUTMHI OCHOBAaH HA aHa-
JII3€ TPpyMITEl PaKTOPOB, TAaKMX Kak: maHHbie DKI (Hapytre-
HHUE BHYTPHIIPEICEPAHON POBOANMOCTH), XOKapANOrpa-
(hun (yBem9IeHHe pa3MepoB JIEBOTO TIPEICEPANs, pEKe Tpa-
Boro (T1I1), HapyteHue TuacTOMNIeCKOi (PYHKIINHU CepIa),
UITDCIT (Bo3MOXKHOCTH HHUTIANH MTapokcm3ma [THKTA
(B wactHOCTH, QUOpIILITIINH TTpeacepamii (PI1)) mpu moz-
Oope aHTHApUTMHYECKOW Tepamuu). B mocmennee BpeMs
npoBonsATcs uccnenoBanms: DK BRICOKOTO pa3pemieHus
(OKT mo3qH1X TOTEHIINATIOB MTPEICEP A, METOT CIICKTPAITh-
HO-BPEMEHHOTO KapTHpoBaHus 3y01a P), B KOTOPBIX BBISB-
JeHa pparMEeHTHPOBAHHAS AIEKTPHUIECKast aKTHBHOCTD MH-
oKap/a IpeCcep i, Kak MpeauKTop mapokcm3MoB DI [15];
BHYTPHCEPJCTHOE IEKTPO(YU3NOIOrUIecKoe UCCIIe0Ba-
HHE, KOTOPOE IT0Ka3ajIo0, YT0 HapyIIeHHE KaK BHYTPH-, MEXK-
TIPEACEPAHOTO MPOBECHUS, TaK U HAPYIICHHUE JIOKATbHON
MIPOBOANMOCTH, TIPH OTCYTCTBUH N3MEHEHHUH Ha TOBEPXHO-
ctHO# DKT, ABNSAIOTCS YA3BUMBIMA (PaKTOpaAMH HHIYIIHPO-
BaHus U noguepkanust GI1. K Tomy ke noarsepkaaeTcs He-
MasoBakHast poiib [111 B mexanm3me BosHuKHOBeHNS DI1 [22].
B paborax [16, 29, 31] mokazaHa poib ykopouernus JPIT ire-
BOTO TPECEPIHsI, TUCTIEPCHH pepaKTEepHOCTEH U BereTa-
THUBHBIX BIMSHUNA HEPBHOM CHCTEMBI B BOSHUKHOBEHHH TTa-
pokcusmon DII.

Kpowme mosepxuocTrOit DKI' Bece mepednciieHHbIe He-
CJIeIOBAHUS TPEOYIOT CHIEHATIBHON ammapaTypbl, 3aBHCSAT
OT YacTOTHI PETHCTPAINN BHYTPHCEPACUHBIX CUTHAJIOB U
YPOBHSI BHEIITHETO IIyMa, TPYIOEMKH. A HEKOTOPBIE, HallPH-
mep UTTDCII, HenpuATHBI TS TTAIeHTa M MOTYT TIOTpebo-
BaTh PUMEHEHUSI HEOTIIOXKHBIX MEp 10 KyTTHPOBAHNIO HHH-
mumpoBaHHbIX [THKTA [11, 12, 18, 19]. [TosTomy BCP mox-
HO paccMaTpHBaTh KaK OJJH U3 IPOCTHIX, HO BAXKHBIX METO-
JIOB OLICHKH (DyHKIIMOHAJIBHOTO COCTOSHHS OPTaHU3Ma, ET0
a/IaNTallHOHHBIX PE3EPBOB, TO3BOJIIOINX C/IENIATh IIPOTHO3

Tabnuua 5.
T'panuyst Ouanaszonos snavenuii nokazameJei
sapuadenpHoCmu cepoeunozo pummay 60abHbIX
cunopomom cnadocmu cunycogozo y3na ¢ 4YCC na
Momenm oocnedosanusn menvute 60 yo/mun u
omcynmcmeuem napoKCcuIManibHulX HAOHCENYOOUKOBHIX
maxuapummuil

Meauana |5 mpoueHTHsb| 95 npoueHTUIb
RRmax 1562,0 1147,7 1746,3
SDNN 63,5 28,0 205,4
RMSSD 55,0 22,3 185,0
NNS50 52,0 7,9 215,0
PNN50% 33,0 3,7 71,7
TotP 6066,5 1066,5 67662,6
VLF 3272,5 352,8 19357,5
LF 2162,5 147,9 41828,8
HF 786,5 126,9 11160,0
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3a0oseBaHNs, BEIPAOb0OTaTh PEKOMEHAAIINH 10 TIOA0O0PY OTI-
TUMaJIFHOW Tepamnuu ¢ y4eToM (oHa HeliporyMopaibHOI
PETYISIIINH, @ TAKXKE OCYIIECTBUTB TOCIE YOI KOHTPOIIb
32 TIPOBOIUMBIM JICUCHHEM.

Bosaunkaet Borpoc - OyayT 1 okaszaresn BCP y 60mb-
HBIX C MTOCTOSSHHBIMH WJIM MPEXOAANINMHU HAPYIICHUSIMA
(DYHKIIMH CHHYCOBOTO Y3712 U OTIMYATHCSI MEXTy CO00 n
ot BCP y 6omeaprx CCCY u I[THXTA, u oTamgaroTest i mo-
kazarenn BCP y O0mbHBIX ¢ Opagukapaneii OT OCTaIbHBIX.
MpbI 3auHTEpECOBANKCH 3TUM BOIIPOcOM. B noctynHol HaM
auTepatype paboT, OIIEHHBABIINX BET€TATUBHBIN CTATYC Y
TIAIMEHTOB C MTOCTOSIHHBIMHU MITH TTPEXO/IIIIMMHI HapyIIICHH-
AMH (pyHKIIMU CHHYCOBOTO Y3714, @ TaK K€ TIPH COYETAaHUN
ITHXXTA He Tonbko ¢ HOPMOKapIue, HO ¢ OpaguKapaneH,
kpaitae maro. K Tomy ke rpynma nanueatoB CCCY momu-
MopdHa [20] 11, COOTBETCTBEHHO, CTIETyeT OKUIATh, YTO TI0-
Ka3aTely aKTHBHOCTH BETETATHMBHOW HEPBHOW CHCTEMBI B
YTIpaBJICHNH PETYISINH CepLia Oy/IyT pa3indarsest He TOJIBKO
OT IPYTUX HO30JI0TUUECKHUX IPYII, HO ¥ BHYTPH CEOsL.

B mame#t paboTte ObUTIO BBIABICHO, YTO Y OOJNBHBIX
CCCY, BHE 3aBUCUMOCTH OT HAJIHYHS WA OTCYyTCTBHUSA
IMHXXTA, nMmeromux Ha MOMEHT OOCIIEOBAaHUS YaCTOTY
putMa HIpke 60 yn/MUH, OTMEYaeTCsl yCUIICHHE aBTOHOM-
HOW PETYIISAINY BEreTaTUBHOI HEPBHOM CHCTEMBI Ha paboTy
cepama. HecMoTpst Ha peKIIOHHBII BO3pacT OOIBHBIX, OT-
MeUaeTcs HATMINE XOPOIIO BRIPaKEHHBIX BOJIH CEPICTHOTO
puT™a Bo Beex Tpex quana3onax gactot (HF, LF, VLF) i 60mb-
1m1ast 001Iast MOIITHOCTB CTIEKTPA, YTO MPEBBIIIAET ITOKa3aTe-
JIM «KHOPMBI», HCIIONTb3yeMbIe B HacTosIIee Bpems [4, 7, 29,
30]. ITo maHHBIM TUTEPATyPHI BHITBICHHBIC I3MEHEHHS MOYK-
HO paccMaTpuBaTh MPOSBICHUEM TPU3HAKOB HapacTaHMs
YTOMIICHHST; PETYIISIIINS «depe3 Kpaii» - ormacHoCTh OypH [3,
28]. OcoOeHHO 3TH TIOKa3aTeN! OKa3aIiCh BRIPAKEHBI Y 00Tb-
HBIX, HE IMEBIIHNX B aHamMHe3e mapokcu3moB [THXXTA. Dto
CBHZICTEIILCTBYET O 3HAYUTEITLHOM CHIDKCHIH (DYHKITHOHAITb-
HOTO pe3epBa CUMITATOa[PEHAIOBOTO 3B€HA BETETATHBHON
PETYISIIAN PUTMA 1 YBEJINUCHNH TTAPACUMITATHIECKUX BITH-
STHUH, 9TO B HEKOTOPHIX cIydasx [29] sBnsercs naropusno-
JornyeckuM MexanusmoM pazsutus ITHXXTA, B Tom uncie
TaK HA3bIBAEMBIX «BaryCHBIX (GopM» (GUOPHIIISAIINN TIpeI-
cepamii. YuuTeiBas 3710, y 6omsHBIX CCCY, Opaankapauei,
6e3 [THXXTA B anamHe3e, 1 BEIpa)KEHHOM aKTHBHOCTBIO T1a-
pacuMIaTHyeCcKOil HEPBHOM CHCTEMBI HA MOMEHT UCCIEN0-
Banmst BCP, Bo3moxxHo penBunets passutie [THXTA.

B 10 %e Bpems yxe numeromeecs Hammane [THXTA y
60mpHBIX CCCY TPHUBOANT K JTOCTOBEPHOMY CHIKCHUIO
TIPaKTUIECKH BcexX mokaszareneit BCP, B Tom umcie obmeit
MorHocTH ciektpa BCP, ocnabeHio coCcTaBISIONIX ero
YACTOTHBIX KOMITOHEHT, YTO BEACT K YCHIICHUIO CHMITATHIEC-
KoH peryrsin, peBocxonsameit H33J1, mpemnoxennsie [7,
30]. Hamm pe3ymmsTaThl pacXomsaTes C JAaHHBIME JPYTHX aBTO-
posB [9, 23]. Tak B pabote Bopormnna .M. ¢ coaBT. BBISBIIE-
HO, uTo CCCY xapakTepusyeTcs yCHICHHEM CHMITaTHIeC-
kux BinusiHui BP Ha cepalie, B OTBET Ha €ro XpOHOTPOIIHYIO
HECOCTOSTENBHOCTD, B OTIIMYHE OT BETETATUBHON AUC(YHK-
[IUH CHHYCOBOTO y3J1a, KOT/Ia IIPOUCXOANT YCUIICHUE Tapa-
CHMITATHYECKUX BIFSTHIN 32 CUET JbIXaTeITbHON apuTMHUH [9].
[IpoTHBOPEUYNBOCTD MONYUEHHBIX PE3YIBTATOB MOXKHO
OOBSCHHUTB, KaK TEM, ITO MBI paccMatpuBaiy 00mpHpX CCCY
HE B KaUueCTBE eAMHON OMMMOP(GHON TPYIIIHI, 4 B 3aBUCH-
MOCTH OT HAIMYHS WM OTCYTCTBHS Y HUX ITAPOKCH3MAIbHBIX
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TaxXMapUTMHI B aHAMHE3€, TaK ¥ BO3PACTOM 00CIIEI0BAaHHBIX
OONBHBIX. YUHTBIBAs, YTO MCCIEIOBAHUE MPOBOAMIOCH B
CTaHAPTU3UPOBAHHBIX YCIIOBHUSIX, MOKHO HCKITIOUUTH BEPO-
SITHOCTbh UCKYCCTBEHHOT'O 3aBbliieHust MomHocty LH u HF
Koje0aHuii 1 Ooslee OOBEKTUBHO OIEHUTH CIIEKTPAIBHEIC
nokasateny BCP. BriBeieHHbIE TpaHUIIB THaTa30Ha 3HAYe-
HUM TOKa3aTellel CIEeKTPaJIbHOrO M BPEMEHHOTO aHaIu3a
BCPy 60ompabx CCCY TI03BOIIAT JTyUIIIE TIOHATH MEXaHI3MBI
pas3Butus u nporpeccupoBanns CCCY.

Bo3MoXxHO, MOTydeHHbIE HAMH PE3YJIBTAThl MOKHO
00bsicanTh TeM, uto [THXXTA passusatorcs mpu CCCY ¢
JUTNTETBHBIM aHaMHE30M OpafMKap Iy, YTO HE MOXKET Cy-
IIeCTBOBATH BEUHO. [y rcuepiannm ske peryIsTOpHBIX BO3-
MOXXHOCTEH Cepylia MPONUCXOANT CPBIB KOMITEHCATOPHBIX
MEXaHU3MOB AJaNTalHH, YTO MPOSBISETCS Pa3BUTHEM
I[MHXTA. OtcyrcrBue pa3zmmaniit BCP B rpyrmme 60IbHBIX €
MIPEXOIAMNMY HAPYIICHUSIMHI CHHOAYPHUKYJISIPHON TIPOBO-
JIMMOCTH MOTYT OBITh 00YCIIOBIICHBI HUIMYNEM Pa3THIHBIX
ximmargeckux Gpopm ITHXKTA, B Tom uncne cpequ OI1, n
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BO3HHKHOBEHHE MX, BO3MOKHO, cBsizaHo He ¢ camum CCCY,
a ¢ IPYTHMHU IPUYNHAMH.

TaxuMm 00pa3om, oTyIeHHbIE HAMH JJaHHBIC H3MEHE-
Huit mokaszareneir BCP y 6ompabIX CCCY, MOTYT CITY)KUTH
OTIOPOH ISt IMarHOCTHYECKOTO TTOMCKA IIPU MIPUHSITHH pe-
IIEHNs O TIPOBEICHUH MPO(DHITAKTHIECKIX MEPOIIPUSTHIH MO
BO3HHUKHOBeHMIO 1 pazuTwio [THXXTA, a Tax ske pu BBIOO-
pe THITa HOCTOSTHHOTO MCKYCCTBEHHOTO BOIUTEIISI PUTMA Cep-
JII1a C BO3MOKHOCTBIO HCIIONIb30BaHMS AITOPUTMOB IPETYTI-
pexxmenns [THXXTA mmst Takwx OONMBHBIX.
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BAPUABEJIbBHOCTDH CEPIEYHOI'O PUTMA Y BOJIBHBIX CUH/IPOMOM CJIABOCTHN CMHYCOBOTI O Y3JIA
A.M Koanos, B.B.Ilonomapenxo, E.B.Ilepsosa

CrieKTpanbHBIN U BpeMEHHOU aHaJ3 BapruadensHoCTH cepaeunoro putMa (BCP) Ha ocHoBe 5-10 MUHYTHBIX 3amucei
OKT mposeneH 57 60bHBIX, cpeaHNi Bo3pacT 69+9, 1 neT, ¢ AMarHoCTUPOBAaHHBIM CHHAPOMOM cI1a00CTH CHHYCOBOTO y3I1a
(CCCY). V¥ 32 (1 rpymnma) - B aHAMHE3€ UMEIIFICH SITH30/IbI TApOKCH3MATBHBIX Ha/DKETyT0IKOBBIX TaxuaputMuii ([THXKTA), y
25 (2 rpynma) - ux He 66110. BeIsBIeHO nocToBepHOE (p<0,05) yBenmudenue 6ompmHCTBa TTokazaTeneit BCP y 60iapHBIX ¢
gacToToi cepaednbix cokparienuit (YCC) amke 60 ya/MUH Ha MOMEHT HCCTICIOBAHMS, BHE 3aBUCHMOCTH OT HAJTHUHS/OTCYT-
creus [THXKTA B anamuese. Mckmoaenne coctammm mokazareni MeanNN, SDNN, LF/HF y 6onpabix 6e3 [THXKTA, u LF/HF
y 6ompHBIX ¢ [THXKTA. [Ipu cpaBHernn nokazateneit BCP y 6ompHbIx 00enx rpymm, mveBmmx YCC menee 60 yo/MuH Ha
MOMEHT HCCIIeJIOBaHUS, BEISIBIIEHO HocToBepHOE (p<0,05), emre Oompiree yBenmndyenne mokasateneit BCP y 601pHBIX, 03
ITHXXTA B anamuese. Mckmrouenne, mokazarern MeanNN, SDNN, LF/HF. Ha ocHOBaHNMYM TIOITydeHHBIX TaHHBIX, IS YITyd-
IIEHUS] TOHUMaHNsT MEXaHN3MOB pa3BUTHs U nporpeccupoBanns CCCY, mpemIoskKeHsl TPaHHIbl THala30HOB 3HAYCHUH
TIOKa3aTernel CreKTpaabHOTO ¥ BpeMeHHoro aHanm3a BCP. [IposiBiienns runepnapaciMIaTHKOTOHUH Y TIOKIITBIX OOJTBHBIX
CCCY pacrieHEeHBI B Ka4eCTBE MPU3HAKOB HAPACTAHMS yTOMIICHNUS BET€TaTHBHOM PETYISIINH, BBICKa3aHO MPEIIOIOKEHNE O
BO3MO)KHOCTH TiporHo3upoBanus pazsutus [IHKTA y 6omsabx CCCY.

HEART RATE VARIABILITY IN PATIENTS WITH SICK SINUS SYNDROME
A.M. Zhdanov, V.B. Ponomarenko, E.V. Pervova

Spectral and time-domain analysis of the heart rate variability based on 5-10-minute ECG records was performed in
57 patients aged 69+9.1 years with confirmed sick sinus syndrome. Thirty-two patients (group I) had a history of paroxysmal
supraventricular tachyarrhythmias whereas 25 patients (group II) had no episode of tachyarrhythmia. A significant increase
in most indices of the heart rate variability (p<0.05) was found in patients with a baseline heart rate less than 60 bpm
irrespective of history of paroxysmal supraventricular tachyarrhythmias, excluding meanNN, SDNN, and LF/HF in patients
without and LF/HF in patients with supraventricular tachyarrhythmias. When comparing the heart rate variability indices in
the patients of both groups with baseline heart rate less than 60 bpm, a significant and more pronounced increase in the
indices of heart rate variability in patients without history of supraventricular tachyarrhythmias excluding meanNN, SDNN,
and LF/HF were revealed. For a better understanding of mechanisms of development and progression of the sick sinus
syndrome, the limits of values of indices of spectral and time-domain indices of the heart rate variability based on the data
obtained are suggested. The features of predominance of sympathetic tone in elderly patients with sick sinus syndrome
were considered as signs of increased “tiredness” of autonomic control, the hypothesis is put forward on a possibility to
predict the development of supraventricular tachyarrhythmias in the patients with sick sinus syndrome.
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