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B.A.CHeXxMUKHA

INOKA3ATEJIN BAPUABEJIBHOCTU CEPAEYHOI'O PUTMA Y BOJIBHBIX C
BAI'OTOHUYECKOM JJNC®YHKIMUEN CHHYCOBOI'O Y3JIA ITPH ITPOBEJIEHUN
OPTOCTATHUYECKOMH IMPOBBI

TI'poonenckuii o61acmuoii Kapouonocuueckuii oucnamncep, benapyce.

C yenvio uzyuenus nusiHusL NACCUSHOU OPMOCMAMUYECKOL NPOObL HA NOKA3AMeENU 8apuaderbHOCMU CepOedHO20
pumma y 60abHbIX Kapouoio2uiecko2o npoguist oociedosan 61 nayuenm, 6 mom uucie 30 60abHbIX ¢ 8A20MOHUYECKOU

oucynryuei Cunycosozo y3id.

KuroueBble c10Ba: BereraTHBHAsI HEPBHAsS CHCTEMA, BATOTOHUYeCKasH AMCPYHKINSI CHHYCOBOTO y3J1a, CHHYCOBBII
pUTM, BapHadeIbHOCTh Cep/IeYHOr0 PHTMA, TACCHBHASI OPTOCTATHYECKAsI TPODa

To study the influence of the orthostatic test on the indices of the heart rate variability in the patients with autonomic
sinus node dysfunction, 61 cardiovascular patients were examined including 30 patients with the autonomic sinus node

dysfunction.

Key words: autonomic nervous system, autonomic sinus node dysfunction, sinus rhythm, heart rate variability,

passive orthostatic test

Amnanu3 BapuabenbHOCTH ceprednoro purma (BCP) B
MOCTIeTHUE AECATIIICTHS IIUPOKO HCIIOIB3YETCs B KapANHO-
JorHuecKuX uccnenoBanusx [ 1, 8, 13, 17, 18]. Onpenenenue
nokasareneif BCP ocHOBaHO Ha OIIEHKE TOCIEI0BATEIFHBIX
uHTepBaIoB R-R cuHycoBOro nponcxoxaeHus u odecneyn-
BACT MOJIyYSHNE KOJTMUECTBEHHOM HH(POPMAIIMK O MOLYJIH-
PYIOIIEM BIMSHUN Ha CEPIe MapacuMIaTHIeCKOrO U CUM-
[aTUYECKOTO OTJIEJIOB BEreTaTUBHON HEPBHOWU CHUCTEMBI
(BHC)[3,6,7,19,20]. BHacTosmee Bpems cuuTaeTcst oo1re-
MIPUHSTHIM UCTIOJIE30BaHKE JAHHOTO METO/IA JIJIsI BHISIBIICHUS
MAIMEHTOB C BEICOKUM PHUCKOM HEOIarOnpUsATHOTO UCXOAa
cpenu JuI ¢ MHPapKTOM MHOKap/a, XpOHUYECKOH cepiey-
HOM HEZI0CTaTOYHOCThIO, IMa0EeTHYECKON MOJIMHEWPOTIaTH-
el ¥ HEeKOTOPBIMH JpyTUMHU 3a0oneBanusmH [5, 18, 20, 21,
23]. B 10 e BpeMs, UMeeTCsl Majio UCCIIEeI0BAaHUI TTOCBSI-
IICHHBIX OIICHKE HHTErPAIbHON (DYHKIIUH CHHYCOBOTO y3J1a
1 TAKOM TaTOJIOTHH KaK AUCYHKIUS CHHYCOBOTO y3i1a (JICY)
[2, 4, 8]. CyiiecTBEHHYIO JOTIOJTHUTEIHHYIO HHPOPMAITHIO
IIPY OTIpe/ieIeHNH (PYHKIMOHATBHOTO COCTOSHHSI OpPTaHH3-
Ma, TI03BOJISIFOIIEH OLICHUTh PEAKTUBHOCTh ABTOHOMHOM He-
PBHOI CHCTEMBI M BETeTaTHBHOE 00ecrieueHNE AeATeIbHOC-

BCP y 60mnpHBIX BaroTonnueckoii /ICY n3ydeHo HemocTa-
TOYHO, XOTSI IMEHHO B 3TOH TpyIHIe O0JIbHBIX IPOBEICHHUE
TaKO! MPOOBI MATOreHETHYECKH OTIPaBIaHO.

Lenp mccaenoBaHms COCTOSIIA B N3YUYCHUH BIUSTHUS
OpTOCTAaTHYECKOH IPOOBI HA MTOKA3aTeNN BapuaOeIbHOCTH
CEp/ICYHOT0 PUTMa y OOJIBHBIX BAarOTOHWYECKON TUC]YHK-
LUel CHHYCOBOTO y3J1a.

MATEPUAJTUMETOIbI

Ob6cnenoBan 61 60I6HOM KapIHOIOTHYECKOTO Ipodu-
1151, cpenHui Bospact 34 £15,7 rona, My»4uH - 36, >KEHIIWH -
25. bonbHbIe OBIIN pa3feieHbl Ha 2 TPpyNNbl. -4 rpymnmna -
OOJIbHBIC HE MMEBIINE NPU3HAKOB HAPYIICHUS (YHKIHH
cunycoBoro y3ia (CY) (n=31), cpeanuii Bo3pact 32+15,3
(My»xunH - 18, xeHmwH — 13). 2-g rpymma Bkmovana 30 6011b-
HBIX ¢ ipu3HakaMu Barotronndeckoit JICY, cpeaamii Bozpact
34+16,0 (my»xuuH - 18, )xenmuH - 12. Ha puc. 1 npencrasie-
HbI TaHHBIC PaCIPECACIICHUA OOJIbHBIX B rpynmnax 1o H030J10-
FHYCECKUX (hopMam.

HccnenoBanue mpoBoAMIIOCH B JIA0OPAaTOPUK HEMHBA-
3MBHOM 3nekTpodusnonoruu [poaHeHCKoro 06JacTHOro

THU OpraHu3Ma, IoJIy4aroT NP MpoBeJIe-
uun aHanu3a BCP B ycioBusx yHKITHO-

14

O 1-a rpynna (n=31)
B2-5 rpynna [ICY (n=30

HaJIbHBIX 1PO0 [§].
Oprocratrueckas mpoba (OIT) sB-

JsieTcst OHOM n3 HauboJsee 4acTo Mpu-
MEHSIEMbIX (YHKIMOHAIBHBIX MPOO B

OLICHKE aICKBATHOCTH ITPOLCCCOB aaall-
Tall1 K IEPEX0AYy B BEPTUKAJIIBHOC I10-

JIOKCHHUE U PCAKTUBHOCTHU obonx oTAac-
noB BHC [2]. Kak mpaBuio, ¢ 3Toii 11e-

JIBIO IPUMCHAIOT aKTUBHYIO OPpTOCTAaTU-
yeckyto npoOy. [TaccuBHBIN BapuaHT

OpPTOCTATHYECKOI MPOOBI, IPEIIOKEH-
HBII B cepenune 80-x ronoB R.A.Kenny

0

etal. [16], B HacTosIIICE BPEMSI SIBIISICTCS
«30JIOTBIM CTaHAAPTOM» B TUAIr'HOCTHUKE
OPTOCTAaTHYECKUX paccTpoiicTB. OHAKO
MPUMCHACTCA OHA Yalle AJIst AMarHoCTu-
KU1 HEMpOKapJUOreHHbIX CUHKOIE. Biu-
saHue ke naccuBHoi OIl Ha moxa3zaTenu

VHP

© B.A.CHexunkuit

HUA Al 3M MBC ACTC

Puc. 1. Pacnpeodenenue 601bHbIX 6 ZPyRNAX NO HO30J102UYECKUX (hopmam,
20e HHP - uouonamuuecxkue napywienus pumma, HI/[ - neiipoyupkyns-
mopnasn oucmonus, AI' - apmepuanvnasn cunepmensus, 3M - 3a601e6anus
muoxapoa, UbC - umwemuueckasn 6onezus cepoya, /ICTC - oucnnazuu
COeOuHUmeNbHOI MKanu cepoua.
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Kapauosnoruyeckoro agucnancepa. s ananuza BCP namu
HCIIOIB30BAJICS. TPOTPAMMHO-TEXHUYECKUH KOMIIIIEKC
«bpuz-M» [11]. JmurensHocTs peructpanuu OKI i ana-
JIM3a TAHHBIX COCTABIISIA S-MUHYT. J[J151 OLIEHKH peakTHBHOC-
T BHC nposonnnace naccusHast OIl ¢ npumenenuem no-
BOPOTHOTO CTOJIA JJIsI THJIT-TeCTa. MOIeNb TOBOPOTHOTO CTO-
J1a JUIsl TWIT-TeCcTa pazpadborana B [ pogHeHCKOM 00/1acTHOM
KapAUOJIOTHYECKOM JHclaHcepe U u3rororneHa Ha OAO
«benkapa» [10]. CkopocTh noabeMa rol0BHOrO KOHLA M0-
BOPOTHOTO CTOJIa COCTaBIsIa 4° B CEKyH/IY, YTOJI HAKJIOHA
nexaka crosa 6611 paBeH 60°. Anaim3 BCP B oprocrase npo-
BOJIMJICS ITOCJIC 5 MMHYTHOTO TIEPHO/1a aJal TALl|H.

CoOmomanucsk cinenyromue TpedoBanus [ 1, 2, 8] k yc-
soBusaM uccnenosanus BCP: k ncciienoBaHuIo NpUCTynaiu
He paHee ueM uepe3 1,5-2 yaca nocne ez1pl, B TUXOH KOMHATe,
B KOTOPOH MOAIEP)KUBACTCS OCTOSTHHAS Temrieparypa 20-
22°C. Ilepen nccne10BaHUEM OTMEHSUINCH (DU3HOTEPAIICB-
THUYECKHE NPOLeypbl U MeuKaMeHThI. [lepen Hagamom nc-
cIre1oBaHMs O0IBHOM IPOXOMII IIEPHOJT ATl TALINH K OKPY-
JKAKOIUM ycJIoBUAM B TeueHue 5-10 munyT. 3anuce DKI
IIPOM3BO/INIIACH B ITOJIOXKEHUH JIeXkKa Ha CIIMHE, IPH POBHOM
JIBIXaHWH, B THXOM CIOKOMHOM ToMereHnu. B mepuon nc-
cnenosanus BCP nanuenty npennaranoch JblIIaTh paBHO-
MEPHO 1 CIIOKOIHO, HE /ieJ1ast NTyOOKHUX BIIOXOB, HE KAILIATh,
HE CIVIAThIBATh CIIOHY.

Onpenensinuck crnegyronye nokaszarenu: NN - psig HOp-
MalIbHBIX R-R MHTEPBaIOB C HCKIIFOUEHNEM SKCTPACHCTOIT;
SDNN - crangaprHoe otkinonenre NN unrtepsanos; RMSSD
- KBaJ[paTHbIH KOPEHb U3 CYMMBI KBaIPaTOB Pa3HOCTHU BEJIH-
YHH IT0CIIEA0BATEIbHBIX ap HHTEpBasIoB NN (HOpMaIbHBIX
naTepBaoB RR); NN50 - ko-

HF), am3kouactornsie (Low Frequency - LF) n oueHp HU3KO-
gacrorHble (Very Low Frequency - VLF). I1pu criekTpais-
HOM aHaJIM3€ BBIYMCIISUIN OTHOCUTEIBHOE 3HAYECHHUE B ITPO-
LIEHTaX OT CyMMAapHOH MOIIHOCTH BO BCEX IHMara3oHax,
BBIYHCIISIINA MHJIEKC BarOCUMITaTHIECKOTO B3aUMOJICHCTBHS
LF/HF.

Craructnyeckast 00paboTKa JaHHBIX IPOBOIMIIACH C
HCI0JIb30BAHUEM METOJIOB BapUallMOHHOM CTATUCTUKH [9]
(maxet STATISTICA). ITpnmensiiuch METOIBI OMCATEIIBHON
CTATUCTHKH, aHAIN3 COOTBETCTBUS BU/IA PACIPEACIICHHS TTPH-
3HaKa 3aKOHy HOpMaJIbHOTO pacnpenesneHus. CpaBHEeHHE
TPYIIII T10 ITOKA3aTeIsIM IIPOBOAMIIOCH METOAaMH HENapameT-
pHUYECKON CTAaTHUCTHKH C HCIIOIB30BaHUEM KpuTepreB MaH-
Ha-YutHY 1 Buitkokcona.

HOJTYYEHHBIE PE3YJIBTATBI

OCHOBHasi ¥ KOHTPOJIbHAs TPYIIIBI HE Pa3inyaiuch
(p>0,05) o Bo3pacTy, Moy, HO30JIOTHYECKUM TpynmnaM. B
TabI1. | mpeacTaBIeHbI JaHHbIC ONMCATETLHON CTATUCTUKHY B
o rpymnnam 1 u 2 1o u Bo Bpems OI1.

[To pe3ysbTaram TeCTOB Ha HOPMAJILHOCTH paciipesie-
nernsa Koamoroposa-CmupHoBa, Jlnnuedopcea, 1 Kputepust
W tecra Illanupo-Yunka noxazareneit BCP, B rpynme 1 Hop-
MaJIbHOE pacrpelielieHHe HMEIOT CIICAYIOIIUE TTOKa3aTeu:
MIN, MED, MO, AMO, TI, VLF, LFE/HF. B rpynme 2 HOp-
MaJIbHOE pacrpelielieHHe HMEIOT CIICYIOIIUE TTOKa3aTeu:
MIN, MED, MO, NN50, pNN50, TI, HF, LF, LF/HF. bosb-
LIMHCTBO OCTABIINXCSI [TOKa3aTes el MMEJH THII paclipeerie-
HUSI OTJIMYHBINA OT HOPMaJIbHOTO U, KaK MPaBHJIO, ObLIN pac-
YEeTHOTO0 XapakTepa. J1o coracyercs ¢ MHeHneM O.}0.Pe6-

Tabauya 1.
JIMACCTBO Hap NOCACAOBATCIL  rpy3qmenu BCP 0o u nocne opmocmamu4ecKkoil npoowl.
HbIX UHTCPBAJIOB NN, pasjin-
yarommxcs 6onee yeM Ha 50 Moasarer WexonHo (doHoBas 3anmch) Oprocrarnyeckas npoba 0
muucekyHa; pNN5O0 (%) - 1-arpynna | 2-arpynna | 1-arpynna 2-arpynna
npoueHT NN50 ot obmiero ko- - 1N e 728,3£139,8 | 899,2+157,1 |522,7+115,7*** |607,1£177,2* **| 0,000106
E‘;;e;ﬁg;’:;gs";:iﬁfxx MAX mc | 10539+166,7| 1302,4+146,1776,1£140,1*** [944,2+159,5**[0,000002
1xest Gonee went wa 50 win-  |MED Mc | 901,5+155,7 | 1108,5+153,1]629,0+121,9***|757,4+142,3***[0,000014
nucexyHa, nonydennoe 3a  |SDNN mc 56,66+22,9 | 82,69+34,2 | 45,97+18,2** | 54,10+21,5*** |0,000870
Bech mepuos sanucu; Mo IRMSSD mc| 44,94+253 | 84,93+387 | 21,84£13,1*** | 26,62+12,9*** |0,000130
%(;ii)am;gf:?;;a:;; SDSD mc | 44.92253 | 84,60+39,5 | 218113 1*** | 2676£13,2"** |0,000212
savmeckom paze amase- | NNSO 30,24£26,4 | 59,84+304 | 12,58£233** | 17,40+21,3*** [0,001253
uue kapauonntepsana; AMo  [pPNNS50 % 9,4618,6 22,82+13,0 | 2,77451*** 4,02+4,8*** 10,000149
(ammuuTyna Mozbl) - 4ucao MO mc 905,5£168,9 | 1139,6+£174,8|627,5£120,7*** | 758,4+153,2* **| 0,000008
KAPAHOHITEPBAIIOR, COOTBET™ 1AM O 37,31316,1 | 2564+182 | 56,75+24,2*** | 47,72+21,6"** [0,000415
% x omeny nmGopin. 11 |PAMO % | 10426346 | 871849 | 1536£22.7 | 1141¢47"* |0,00581]
(TpuanrynspHbli nHgexc) - |11 €4, 10,61£3,5 13,58+4,5 9,68+3,18 9,88+3,02*** |0,005967
HHTETpall IIOTHOCTH pacmpe-  |HF % 36,7816,2 43,20+8,3 33,00£10,1 29,45+6,5*** 10,001573
Aeners (obimee kOMMIECTEO || F of, 31,23t52 | 306754 | 24,24+64*** | 27,68+11,3* [0,793860
e eh ‘zii"ylﬁy e [VLF % 31,95¢65 | 27,18+8,1 | 42,74+9,2*** | 44,58+8,3"** [0,010770
wocrn  pacnpexencins |LFHF 088+024 | 073:t017 | 081x034 | 1,00£054** [0,042214
(AMo). rae: p(1-2ucx) — BeposSTHOCTD OIIMOKY IPU CPAaBHEHUH TPYIIII IO UCXOTHBIM JaHHBIM (JIJIs

MareMaTHYeCKUM Me-
TOJIOM TpeoOpazoBanus Dy-
Pbe OTIPEIEISUTNCH CIIEKTPAITh-
HBIC KOMITOHEHTBI: BBICOKOYa-

crorueie (High Frequency - cona (p<0,001).

kputepust U MaHHa-YHUTHN), * - CTAaTUCTHYECKN 3HAYMMBIC Pa3IMIHs IPHU CPABHEHUH TPYTIT
(Bmmstaue OIT) o xputepnio Bunkokcona (p<0,05), ** - craricTiHyeckn 3Ha9MMBbIE pas3iiu-
4 Ipu cpaBHeHny rpyni (Biausiane OIT) mo kpurepuro Bunkokcona (p<0,01), *** - crarn-
CTUYECKH 3HAYMMBIC pa3ii4us py cpaBHeHnu rpymi (siausiane OIT) o kpurepuio Buikok-
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poBoii [9], ykaspiBaBImeii, 4To ToIbKO 20% OHOMEIUITMHC-
KHX JJAaHHBIX B IEHCTBUTEIBHOCTH UMEIOT HOPMaJIbHOE Pac-
TIpe/ieNIeHHeE.

CpaBHenue rpynn 1 u 2 o UCXOAHBIM MOKa3aTeIsIM
BCP nposoaunocs ¢ ucnons3osanueM kputepus U o Man-
Hy-YutHU. Kak BUIHO U3 IPUBEICHHBIX JaHHBIX (Ta0II. 1),
TPYIIIBI C BBICOKOH CTETICHBIO CTAaTUCTHYECKON 3HAYMMOCTH
pasznnyganuch 1o ooskmmHCTBY nokasareneii BCP. Mckiro-
YeHUE COCTaBMJI Mokazarensb LF, mo xoropomy 3HaUMMBIX
pa3nu4nii B CpaBHUBASMBIX TPYIIIAX He moydeHo (p>0,05).
Y 6onbHbIX 2-# rpymmsl (JICY) nmomydeHs! OombIe 3Haue-
HUs NToKazarenel xapakrepusyromux BCP.

Kax ButHO 13 TaHHBIX, IPE/ICTaBICHHBIX B Ta0M. 1, puc.
2-4, u3menenus nokasareneit BCP B 1-ii rpynme 1o u nocie
OI1 ObuH cTatucTUecku 3HAYUMEI (p<0,05) a1t OOTBIINH-
CTBa IapaMeTpoB, 3a uckimoueHneM pAMO, TI, HF, LF/HF.
HanpaBieHHOCTh H3MEHEHHH ObLIA CIIeTyIONICH: YMEHB-
menue Benmae MIN, MAX, MED, MO o0yciioBiieHbI yBe-
JMYCHUEM YacTOTHI CEPJCUHBIX COKpAICHUH B OTBET Ha

0 T T T T
S RM S N

pN

-70

401-a rpynna

[ 2-5 rpynna -82

Puc. 2. Ilokazamenu epemennozo ananusa BCP npu OII.
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Puc. 3. Ilokazamenu cneKmpanvHozo u 2eomempuyec-
ko020 ananuza BCP npu OIL.
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Puc. 4. Ilokazamenu epemennozo ananusa BCP npu OII.
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oprocTtas, yBennuenne AMO XapakTepu3yeT «IeHTPaIH-
3auuio» putMma. Mamenenue nokazareneir SDNN, RMSSD,
SDSD otpaxaer cumxenne BCP B oprocTase B nenom. 13
MoKazaTeJel CIIeKTPaIbHOTO aHAIN3a OTMEYEHO CTATHCTH-
yecku 3HaunMoe ymenblienue LF u VLF. CooTHomenue
LF/HF B rpymme 1 B oprocrase cTaTHCTHYECKH 3HAUMMO HE
N3MEHMIIOCh.

Kaxk BuIHO M3 JaHHBIX MPEJICTaBICHHBIX B Ta0I. 1, puc.
2-4, y 6onpHbIX BaroToHnueckoit JICY (2-1 rpynma), B opTo-
CTa3e CTaTUCTHYECKN 3HAYMMO H3MEHHUITHCH BCE TIOKa3aTeln
BCP. Ctenenb BbIpaKEHHOCTH 3THX CIIBUTOB OOJIBIIIE, HATIPAB-
JICHHOCTb U3MeHeHHH okasareneit BCP ananornyna tako-
BbIM B |- rpymre.

OBCYXJIEHUE PE3YJIBTATOB

Jnst oHOTO M3 OCHOBHBIX MoKazateseit BCP xapaxrepu-
3YIOLIEro 0011y BapHadesIbHOCTh PUTMa CePALA, OTPaXKaro-
1iero cymMmMapHsbiid addexr Biusiaust Ha CY cUMIaTu4eckoro
u mapacummnarudeckoro otaenoB BHC[19,23] - SDNN, cpen-
Hee 3HAYEeHHE B MCXOJHOM COCTOSIHHM COCTaBHIIO
56,66+22,9vc B 1-ii rpymme, u 82,74+34,2 B rpyrie O0JbHBIX C
JICY. 3naueHns 3TOro moxasaresist MOTYT 3aBUCETh OT MHOTHX
(haKTOpPOB, B YaCTHOCTH, OT OCHOBHOTO 3a00s1eBanus. 10 -
TepaTypHbIM JaHHbBIM [3] y OOJIbHBIX apTepUaIbHON IHIIep-
ter3ueit (AI') SDNN chmkeH - 38,1+4,1 mc, y 6ompHbIX TBC
co cTaOMIIbHOM CTeHOKapauen HanpsbkeHus [ 12] nokasarenb
SDNN, 6511 32,843,9 Mc, ¢ OCTpBIM KOPOHAPHBIM CHHJIPO-
MoM - 39,349,8 mc. Cpennee 3nauenne SDNN y 310poBBIX
Jmozel cocrasisiet: 10 25 et - 70+£10 mc, 26-40 net 60,146 mc,
ctapuie 40 net - y my»xunH 60+8 mc, y sxeHImH - 50+4 mc [2].
ITo muenwmrO psina aBTopoB [9, 13, 14] Benmuurna SDNN 3aBu-
CHT TaK ke OT BO3pacTa U 4YaCTOThI CEP/ICUHBIX COKPAIICHHH.

B pa6ore B.Kuch et al. [17] u3yueHo 3Ha4ueHHE TOKA-
3areneit BCP npu npuMeHeHnN KPpaTKOCPOYHBIX 3aMucel y
149 my»xunH u 137 KEHIIKUH CPEIHET0 BO3pacTa, 0TOOpaH-
HBIX IIyTEM paHA0MH3aInU u3 oomie nomymsaun. [Tokasa-
Tenu cnekTpansHoro aHanu3a BCP 6butn B crunnbHOM 00pat-
HO¥H accormaruu ¢ Bo3pactoMm 1 UCC y nuir o6oero moja ¢
6osee 3HaunMbIM 3 dexrom HCC va BCP y xeniun. Jlan-
HbIE MHOTO()aKTOPHOT0 aHajIM3a BbIsiBIIIM Tokazarenn YCC
1 Bo3pacTa Kak HezaBucuMsble npenukropsl BCP. ITo nan-
ueiM H.Bonnemeier et al. [14] B uccinegoBanuu 166 3m0po-
BBIX JI0OPOBOJIBIIEB METOAAMH BPEMEHHOTO U T€OMETPH-
YEeCKOTO aHaJIN3a BO BPeMsI aMOyJIaTOPHOTO XOJITEPOBCKO-
ro MonutopupoBanus DKI' nomydeHsl pe3ysibTaThl CBUC-
TETHCTBYIOIINE O CHHKCHHUH BIMSHUS BaryCHOTO BO3/ICH-
CTBUS Ha CEPJIIIE C yBeTUUCHNEM Bo3pacTa. OTMEUCHBI U3-
MeHeHus nokaszateneit BCP pa3nuyHoii cTeneHu U B 3aBU-
CHUMOCTH OT 0J1a 00CTIeIOBAaHHBIX JOOPOBOJIBLIEB ITPH yBE-
JUYEHUH BO3pacTa.

Amnanorom SDNN oTpaskaroIiM ClI0COOHOCTb CHHY-
COBOTO y3J1a K KOHIICHTPALIUU CEPICUHOTO PUTMA SBIISCTCA
nokazaresib RMSSD. Cpennee 3HaueHus nokazarenss RMSSD
T10 HAILITUM JTaHHBIM cOCcTaBUI0 44,9425,3 Mc y 6051bHBIX |-
rpymmsl, 1 84,9+38,7 mc y 6onbHbIX JICY. ABTOpamu [2] no-
JYYCHO CpeHee 3HAYCHHUE 3TOTO MOKA3aTelsl y 3M0POBBIX
nmoner 1o 25 net 49+15,23 mc. Y 6onbHBIX AT 0TMEUEHO
camwkenre RMSSD - 25,243 .3 mc [3].

IToxazatemrt NN50 u pNN50 oTpaskaroT CTeneHb BiHs-
HUSI IapaCUMIIaTUYECKOM HEPBHOM CUCTEMBI HA CEPACYHBIN
PHUTM M 3TH BEIIMUUHBI BO3PACTAIOT IIPH YCUIICHUU TOHYCa
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storo otaena BHC. Kak BunHO 13 Tabm. 1 Bemmamaa pNNS0
cocraBmia 9,46+8,6% B 1-i rpyrme u 22,8+13,0 % y G0IBHBIX
JCY (2-a rpynma). B nmurepartype npuBOASTCS AaHHBIE MO
3HAUEHUSIM 3TOTO TToKa3arelsi: cpenHee 3HaueHne pNN50 y
370pOBBIX JTEoneH 110 25 et 29+19,55% [2], y 6ompHbIX Al [3]
PNN50% cuwmxeH - 7,6+2,7%.

HF% - orHOCHTENbHOE 3HAYEHHE MOLLHOCTH BOJIH BbI-
COKOH 4aCTOTBI OTPAXKAET aKTUBHOCTb N1aPACHMIATHYECKO-
T'0 KapJHOMHTHOUTOPHOTO LIEHTPA ITPOIOJITOBATOrO MO3Ta.
VY 06cnenoBaHHBIX HaMH OONTBHBIX cpenHee 3HadeHne HFY% -
33,0+£10,06% B 1-i1 rpymme u 29,5+6,5% - Bo 2-11 rpymnme. [To
JaHHBIM aBTOpOB [ 12] y 60ombHBIX BC co crabmibHOI cTe-
HOKap/ el Hanpspkenus nokasarens HF% 601 38,6+6,5%, ¢
OCTPBIM KOPOHApPHBIM cUHAPOMOM - 41,3+13,9%. Cpennee
3HaueHre HF% y 3nopoBeix sironeit 35+14,74% [2].

LF% - oTHOCHTENbHOE 3HaYE€HUE MOILIHOCTH BOJIH HU3-
KOH 4aCTOTBI, OTpa’kaeT aKTHBHOCTH CUMIIATHYECKOTO LICHT-
pa IpOI0ATOBATOr0 MO3ra (KapANOCTUMYIIHPYIOIIETO 1 Ba-
30KOHCTPUKTOPHOTO). B 1-if rpynme o0cie1oBaHHbIX HaMU
60spHBIX cpenHee 3HaueHue LF% cocraBmino 24,2+6,4%, Bo
2-iirpynme - 27,7+11,3%. H.JI.LlanaeBoii n coasr. [ 12] y 60mb-
HbIX UBC co crabuibHOM CTeHOKapAneH HAIPSHKEHNUS TTOJTY-
YeHbl 3HaUeHHs 1okaszarenst LF% B ucxoqHoM coctosHuM
23,8+4,1%, c ocTpbIM KOPOHAPHBIM CUHAPOMOM - 21,3+4,8%.
JList 310pOBBIX rOICH B paboTe [2] MpUBOIUTCS HOPMATHB
mokasarens LF% 34+9,04%.

LF/HF - xoadduipieHT BarocumMiaTu4eckoro oanan-
ca, OTHOIICHNE MOIITHOCTH BOJIH HU3KOH YaCTOTHI K MOIITHO-
CTH BOJTH BBICOKOH 4acTOTHI. Y OONBHBIX |-i rpymiis! moiy-
yeHo cpeanee 3Hauenne LF/HF - 0,81+0,3, Bo 2-if rpynme
1,0+0,54. B pabote [12] mpuBOasSTCS TaHHBIC I OOTBHBIX
NBC co cTabmiIbHOM cTeHOKapAneH HaPsHKEHHUS - TIOKa3a-
tenb LF/HF 6511 0,63+0,14, ¢ 0cTphIM KOPOHAPHBIM CHHAPO-
MoM - 0,57+0,21. Cpennee 3nauenne LF/HF y 310poBbIx mto-
nei 0,7-1,5[2].

Bompaere 2-it rpymmsl (ICY) oTIudanuchk OoT KOHT-
POIBHOMN OOJBIIMMY 3HAYEHHUSIMU TIOKa3aTelel XapaKkTepH-
syrouux BCP (t.e. umeer mecto noseimenHast BCP), 60mb-
IIMMH 3HAYCHUSMH [T0Ka3aTelied OTPaskarolIuX TOHYC rapa-
CHUMITaTHYECKON HEPBHOM CUCTEMBI, @ 3HAYHT U 00yCIIOBIIC-
HBI OHM BaroToHuei. [Ipu onienke nokazateneit BCP y 60ib-
HBIX ¢ cHHIpoMoM ciaboctu CY u Barotonumdeckor ICY
N.M.BopoHUHBIM U cOaBT. [4] moka3zaHo, YTO IpU OPraHU-
yeckoii matonorun CY HabmonaeTcst J0CTOBEPHOE YMEHb-
IIeHNE BapraOeTbHOCTH 1 yBEIIMYEHHE Y/IeTIbHOTO Beca CIIeK-
Tpa HU3KHX YaCTOT, a [IPH BATOTOHNYECKOH UCQYHKINH yBe-
smurBatorcst BCP u ciekTp BBICOKUX YacToT.

Bmuanue OI1 a nokazarenu BCP nposiBuiiocs B rpym-
max | u 2 moxXoKUMH peakuusiMu (puc. 2-4), B IICTIOM CBHIC-
TeJLCTBYIOIMMHU 00 ymeHbieHnu BCP (cooTBeTcTBEHHO
SDNN Ha -18 u-34%, RMSSD na -51 u -68%, pNN50 na -70
u-82%, TIua -8 u-27% ), ysemmaenrm YCC (MED Ha -30 1 -
31%) n nenrpanmsauu purma (AMO Ha +52 1 +86%, pAMO
Ha +47 1 +30%). JlnHamMrka yKka3aHHBIX BBIIIE ITOKa3aTeIeh
ObliTa OJTHOHAIIPABJIEHHOI, HO 00Jiee BBIPaXKEHHBIC CIBUTH
MTOJTYYCHBI Y OOJBHBIX 2-1 TPYIIITHL.
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Heckonpko nHast KapTHHA OTMEYaeTCs IPH CIIEKTPallb-
HoM aHaymze. [{ist ouenku Bimsiaus Ol Ha mokazarenu BCP
IIPY UCTIOJIb30BAHUH METOJa CHEKTPAIbHOTO aHalIN3a U3
00pabOTKM MCKITIOYAJICSl HECTAMOHAPHBIN Y9acTOK 3aITH-
cu. ContacHO IpHUBEICHHBIM Bl 1aHHBIM Binstane Ol Ha
JITaHHBIC TIOKA3aTENN B U3y4aeMbIX IPYIIIax MOJIyYeHbI pa3-
JMYHBIC peakiyu. Tak, B 1-if rpynie He OTMEUEeHO CTaTHCTH-
yecky 3HauuMbIX n3Menenniit HF% u LF/HF, Torna kak Bo 2-
i TpyTITe peakyst 3THX MOoKazaTesel XapakTepru30BaIach CTa-
TUCTUYECKH 3HaYUMBIM yMeHbIeHneM HF (p<0,001), u yBe-
maenneM naaekca LF/HF (p<0,01). Takum 0Opa3om, B pe-
synerate Bo3mericTBus OIl, Barocmmmatudeckuii OagaHc
BestesicTBre Oombieit peaktuBHOCTH HF (-31%) y G0stbHBIX
2-1 TpyIIbl, XapaKkTepu3yeTcs NpeodiIagaHneM CHMITaTHYIec-
KO cocTaBisroneld. B ob6enx rpynmnax yBeanuusics nokasa-
tenb VLF (p<0,001).

[Nomy4eHnble HaMH U3 IMTEPATYPHBIX HICTOYHHKOB CBE-
JICHHS IO TAHHOMY BOIIPOCY IPOTHBOPEUUBHI. Tak 1o 1aH-
HbM .B.ba0yH1 1 coasr. [2], B Hopme nipu Ol mponcxoaut
CHIKEHHE MOIITHOCTEH BCeX KOMIIOHEHTOB CIIEKTPa, OTHAKO
CHIDKEHHE MOIIHOCTH HU3KOYACTOTHBIX KOMITOHEHTOB BBI-
pakeHo B HauMeHblel crenenu. [To nanusiv B.M.Muxaii-
noBa [8] B TpyIIe NpakTUIEeCKH 30POBBIX JIMII MOJOIOTO
BO3pacTa 1okaszareiib LF HeCKoJIbKO yBeTMUNBAETCsI, B pe-
3ynbrare rnokaszaresb LF/HF moxeT 3HaunTeI5HO BO3pacTars.
B paborte J.Freitas u coaBr. [15] mpuBOIsTCS TaHHEIC, 9TO B
pe3yJbraTe OpTOCTaTHUECKOTO CTpecca HaOMIOaINCh TIPH-
poct UCC na 15%, LFnu - Ha 32%, ymensiienne HFnu Ha
115% (nu - HOpMaTM30BaHHBIC €IUHMIBI CIICKTPAILHON
MOIIHOCTH). BO3MOXKHO, TaHHBIE pacXOXKICHUS B pe3yJIbTa-
Tax 00yCIIOBIICHBI PA3INYHBIMHU TPYTIIIAMH MTAIIICHTOB ¥ Me-
ToOIOTHYeCKUMH roaxonamu. K mpumepy, panee A.Malliani
et al. [22] mpe 10K IITH UCIIONB30BATH IS OLICHKH PEaKIHN
BHC npu OI1 B kauecTBe Handosnee NHOOPMATHBHBIX TTOKa-
3areneid RR, LFnu, 1 HFnu B koMOMHAIMK ¢ MaTeMaTHyeC-
KHM aHaJIN30M.

B nieniom, nosryyeHHbIE TaHHBIE COTTIACYIOTCS C PE3YITh-
TaTaMM UCCIIEAOBAHUH APYTUX aBTOPOB, X TEOPETHUECKUMHU
(U3HOIOTMIECKIMH TTO/IX0IaMH K MHTEPIPETAINH IT0Ka3a-
teneii BCP [2,3, 6,8, 14, 17].

BbIBOJbI

1. Mcxoanble moKa3aTenu BPEMEHHOTO, CIIEKTPAIBHOTO U
reomeTpuueckoro ananusa BCP y 60onpHBIX BaroToHHYEC-
xoit JICY ornmyaroTcst 00JIbIINMH 3HAUCHUSIMH U XapaKTep-
HBI JUIs1 COCTOSHUSI TUTIEPIIaPaCUMIIATUKOTOHUH.

2. Tlox BIMsSHUEM OPTOCTATHYECKO TPOOBI B 00EHX rpyImmax
HaOJTroaeTCcs yMEeHbIIICHHE HHTET pabHbIX oka3areseii BCP,
XapaKTepU3YIOIINX ee B 11esioM. M3MeHeHus mokazareseit o0yc-
noneHs! yBenndeHrneM YCC, rieHTpanm3arpeii purma.

3. VI3meHeHus crieKTpalbHBIX TIokazareseit BCP mox Biusi-
HUEM OPTOCTATHYECKON MPOOBI Y OONBHBIX C BATOTOHUYEC-
xoit JICY oTangaeTcst OT rpyIIbl CPaBHEHUS CTATUCTUYIECKU
3HaunMbIM yMeHblIeHneM HF% u yBenmuennem mHaekca
LF/HF, uro orpakaet mpeobiiaiaHie akTHBHOCTH CUMIIATH-
yeckoi coctasistomeit BHC.
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TTOKA3ATEJI BAPUABEJIBHOCTH CEPJIEYHOI'O PUTMA V BOJIbHBIX C BATOTOHUYECKOM
JMCOYHKLMEN CUHY COBOI'O V3JIA ITPU ITPOBEJIEHM OPTOCTATHYECKOI ITPOBbI
B.A. Crearcuyruii

C nesnro n3ydeHus BIUSHUAA opTocTarndeckoit mpoos! (OIT) Ha moka3zarenu BapradenbHOCTH cepaeunoro putMa (BCP)
y OOJIBHBIX BArOTOHUYECKOH nucyHKuei cuaycosoro y3ia (BJICY) obcnenosan 61 60J1bHOM KapAHOIOTHIECKOTO MPOQH-
7151, cpeiHu Bo3pact 6611 34 +15,7 roga, My>k4uH - 36, 5keHIIUH - 25. bonbHbIe ObUTH pa3/ieneHsl Ha 2 TpyHIbL. |- rpynma
(n=31) - GonbHBIC HE UIMEBILINE IPU3HAKOB HApYIIEHHs] PYHKLUH CHHYCOBOTO y3ia (CVY), 2-s1 rpynmna Bkirouaia 30 00IbHBIX
¢ mpusHakamu BJICY. [Ins ananuza BCP ncnonbs3oBaics mporpaMMHO-TEXHIUYECKHI KoMIITEKC «bpuz-My. J[muTensHOCTD
peructpanuu OKI a7t aHanm3a JaHHBIX COCTABIsUIA S-MUHYT. J[711 OLIeHKH peaKTHBHOCTH BET€TaTUBHOI HEPBHOM CHCTEMBI
npoBoauiack naccuBHast OIl ¢ mpuMeHeHrHeM NOBOPOTHOTO CTOJIA JJIS TUAT-TECTA.

['pymms! pa3znuyanucs mo OOJIBIIMHCTBY UCXOIHBIX MTokasareneii BCP. Mckiouenne cocraBun mokasarens LF, mo koto-
POMY 3HAUUMBIX Pa3Iu4uil He moydeHo (p>0,05). bonbubie 2-i rpymnmnsl (BACY) oTiauyanich OT KOHTPOIBHOMN OOIBITUMHI
3HAYCHUSIMU MTOKazaresneil xapakrepusytomux BCP, 6onblinmMu 3HaYSHUSIMH TTOKa3aTeleil 0TpaXkaroliuX TOHYC apackuMIia-
THYecKor HepBHOU cuctembl. B 1-i rpynme npu OIT ymensmunucs MIN, MAX, MED, SDNN, RMSSD, SDSD, NN50,
pNNS50, LF u VLEF, yenmuumnuce AMO u pAMO. Cootnomierne LF/HF B opTocTase craTHCTHYECKH 3HAYUMO HE H3MCHH-
710Ch. Y OONBHBIX 2-1 TPYIIBI, B OPTOCTA3€ CTATUCTHYECKU 3HAYMMO M3MEHIITUCH Bee Tokazarenu BCP. CteneHsb BepakeHHO-
CTH 3THX CABHIOB I10 CPAaBHEHHMIO C 1-1 rpymmoii OosbIne, HampaBIeHHOCTh HM3MEHEHHH moka3ateneii BCP ananornyna (3a
uckirouenrem HF u LE/HF).

Taxum 06pa3oM, HCXOAHbIE TIOKA3aTeIN BPEMEHHOTO, CIEKTPAIbHOTO U reoMeTprudeckoro ananu3a BCP y 60mpHBIX
Baroronndeckoit JICY omimgarorcst O0IbIINMHU 3HAYCHUAMH M XapaKTEPHBI TSI COCTOSIHUS TUIIEPIIapaCUMITATHUKOTOHHN.
[Ton BIMsIHHEM OPTOCTAaTHYECKON MMPOOKI B 00EHX rpymIax HaOIonaeTcst yMeHbIICHHE HHTETpasIbHBIX Mokasareneii BCP,
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XapaKTepu3yIOINX ee B iesioM. Mi3smeHenus nokasareseii oOycnosiens! yBenmmuenneM YCC, nenrpanm3zanueii putma. Mzme-
HEHUsI CIIEKTPaJIbHBIX TTokazareneit BCP mox BiusiHIEM oprocTaTndeckoi mpo0s y 601bHbIX ¢ BJICY ommuaercs ot rpymiist
CpaBHEHHMS CTAaTHCTUIECKH 3HAYMMbIM yMeHbIenneM HF% u yBenmmuennem nnaekca LF/HF, uto o0ycnoneno yBenmueHu-
€M aKTMBHOCTH cUMIIaTH4YeCcKor cocranistroniei BHC.

HEART RATE VARIABILITY INDICES IN PATIENTS WITH AUTONOMIC SINUS NODE DYSFUNCTION IN THE
COURSE OF ORTHOSTATIC TEST
V.A. Snezhitskii

To study the influence of the orthostatic test on the indices of the heart rate variability in the patients with autonomic
sinus node dysfunction, 61 cardiovascular patients were examined (mean age 34+15.7 years, 36 men, 25 women). The
patients were divided into two groups. The first group (n=31) consisted of patients without alterations in sinus node
function; the second group included 30 patients with autonomic sinus node dysfunction. The software system «Briz-M»
was used for analysis of the heart rate variability. The duration of ECG recording was 5 minutes. For evaluation of the
autonomic reactivity, the passive orthostatic test with rotary table (tilt-test) was performed.

The groups differed by most of baseline heart rate variability indices, except for the LF index for which no significant
difference was found (p>0.05). The patients of the second group were distinguished from the control one by higher values
of the indices characterizing parasympathetic tone. In the first group, during the orthostatic test, the MIN, MAX, MED,
SDNN, RMSSD, SDSD, NN50, pNN50, LF, and VLF indices decreased, the AMO and pAMO indices increased. The LF/HF
ratio during the orthostatic test did not changed significantly. In the patients of the second group, all heart rate variability
indices statistically significantly changed during the orthostatic test. These changes were more pronounced than in the first
group, but of a similar tendency (except for HF and LF/HF indices).

Thus, the baseline time-domain, spectral, and geometric indices of the heart rate variability in the patients with
autonomic sinus node dysfunction are of greater values and characteristic of the hyperparasympathetic tone. Under the
conditions of orthostatic test, a decrease in the heart rate variability integral indices occurs in both groups. The changes of
the indices are due to an increased heart rate and centralization of the rhythm. The changes of the heart rate variability
spectral indices during the orthostatic test as compared with the control group are characterized by a statistically significant
decrease of HF% and increase of LH/HF ratio that could be a result of an increased activity of the sympathetic component
of autonomic nervous system.

9.B.3emuoBckuii, B.M.Tuxonenko, C.B.Peea, M.M./lemuioBa
®YHKIIMOHAJIbHASI TMATHOCTUKA COCTOSIHUAS BETETATUBHOM HEPBHOI CUCTEMBI

B MeTonuueckoM mocobuu B TOCTYITHOH (opMe H3T0KEHBI 0CHOBBI KOMIUICKCHOW (DYHKIIMOHAIBHOM THarHOCTH-
KH COCTOSIHMS BereTaTuBHOM HepBHOH cucteMsl (BHC) no pesynsraram anannsa BapuadeIbHOCTH CEPACIHOTO pUTMa
(BCP) 1 hyHKIMOHATBHBIX («BETETATUBHBIX» ) P00. KHITra CTaBUT CBOEH LIETbIO TOMOYb Bpady-KIMHHUIIKCTY H CIIeIHa-
JHCTY, paboTaroieMy B 00J1acTi (pyHKIIMOHAILHOW IMarHOCTHKH, B UcCieoBaHNH U orieHke coctostaust BHC y 3mopo-
BBIX 1 00nbHBIX. PaccmarpuBatorest pois BHC B opranusme, IpUHIMITEI 1 METO/IBI HCCIICAOBAHUS BET€TaTHBHOM pery-
JSIIUY CEPACYHO-COCYANCTON CHCTEMBI, METOJJMIECKHE BOTIPOCHI HcciienoBannst BCP (MeToanka perucTpannuy puTMor-
paMm, HOPSIOK ITPOBEICHNUS HCCIIEAOBAHMS, TPOIOJDKUTEIFHOCTD 3aITUCH, BIMSHUE apUTMHUH Ha PE3yIIbTaThl HCCIIEI0Ba-
nust BCP, BocniponsBoaumocts xapakrepuctik BCP. IToxpo6Ho pas6upatores metonuku ananuza BCP (BpemenHoit aHa-
JIM3, TEOMETPHUYECKUE METOBI, KapIHOMHTEpBANIOTpadust, THCTOrpadysl, CTaTUCTHYECKHII aHaIIN3, YACTOTHBIN aHaIN3), a
TaKOKe CIOHTAaHHAs BapuadeIbHOCTh M BOCIPOU3BOAMMOCTS napameTpoB BCP, pesynsrars! nccnenosanust BCP y 3n0po-
BBIX 00CIIE/TyeMBIX.

ABTOpBI yOEIUTEIHHO MOKa3bIBAIOT HEOOXOANMOCTB OLICHKH BEI'€TaTHBHOTO TOHYCA 1 BETETaTUBHON PEaKTHBHOC-
TH 1 000CHOBBIBAIOT [IE7IECO00PA3HOCTH UCIOJIB30BAHMS C HTOH IIEJTBI0 KOMIUIEKCHOTO MO/IX0/1A C aHAJIM30M PE3yJITaToB
cyTouHOro MoHUTOpHpoBaHuss BCP 1 oneHKo pe3ynbraToB, NOMyYeHHBIX IIPU IIPOBEIeHUN Oarapen TecToB VBuHra
(1poOBI ¢ TITyOOKUM JpIXaHnEM, IPOOBI BanbcabBbl, akTHBHAOH OPTOCTATHIECKOH MPOOBI, MPOOBI C KHCTEBOW H30MET-
puueckoi Harpyskoi). IIpogeMoHCTprpOBaHa BOZMOXXHOCTh CYIIIECTBEHHOW SKOHOMHH BPEMEHH IIPH BBIIIOIHCHUN
Garapen TectoB VBnHra B mponecce cyroaHoro Mounntopuposanust OKI u A/l

Mertonuueckoe mocobue, oobemom 72 cranun Gpopmara AS, cHaGkeHHOE OOJIBITIM KOJIMYECTBOM MILITIOCTPA-
LU 1 KITMHUYECKHUX ITPUMEPOB, a/[pecOBaHa KapAN0JIOTaM, BpauaM (DyHKIIMOHAIBHOM AMarHOCTHKH, TEpaIeBTaM,
CTYACHTaM U IperoaBaTesiM MequiuHckuX BY3’oB. CronmocTs u3nanus 25 pyomnei.

Ilena kaury yxazana 6e3 CTOMMOCTH TIOYTOBBIX PacXo10B. JJIs TOTydeHNs N3AaHUS HAJ0KEHHBIM IJIaTesKOM
Heo0XoauMo mpHciaTh 3asaBKy 1o nourte (axpec: POCCUS 194214, Cankr-IletepOypr, Beiboprekoe mr., a. 22A,
AO3T «MTHKAPT»), no anekrporHO# nmoute incart@incart.spb.ru wim o ¢akcy (812) 327-43-82. CnpaBku 1o
tenedony (812) 553-16-65, 553-19-04.
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