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XOJITEPOBCKOE MOHUTOPUPOBAHME 3KI
Y BOJIbHbIX APTEPUAJIbHOW TMNEPTEH3UEN

Asepb6aiipxaHckuii locypapcTBeHHbli UHCTUTYT YCOBepLUeHCTBOBaHUS Bpa4veil

nm. A. Anuea (r. Baky, AsepOaigyxaH)

[aHHas paboTa aenseTcsa dparMeHToM KaHauaaT-
ckon aguccepTauum  «BaprmabenbHOCTb CepaeyHoro
puTMa 1 crocoObl ero KoppekLmn y 60NbHbIX apTepuanb-
HOW rMNepTEH3VEN, MPOXNBAIOLLNX B FTOPHbLIX U PABHUH-
HbIX YC/TOBUSIX>.

BcTtynneHue. VI3MeHYMBOCTbL CepaAeYHOro putma —
3TO onepaTtvBHas peakuus cepaeyHO-COCyauCcTOn Cu-
CTEMbl H2 MEHSIOLLMECS YCNIOBUS BHELUHEN cpedbl. JTa
M3MEHYMBOCTb U Ha3bIBAETCS BapuabenbHOCThLIO cep-
neyHoro putma (BCP). M3BecTHO, 4TO B perynaumm cep-
[E4YHOro puTMa urpatoT OrpOMHYIO POJib CUMMATUYECKNE
1 napacumnaTnyeckne BAsHUS, KOTopble obecneymBatoT
BbICOKMI YPOBEHb aganTauun putma cepgua [2,3,5]. Bos-
MO>XHO, OHOMN 13 NPUYNH 3TUX NMPOTMBOPEYNIA ABNSETCS
TO, 4TO NPV MHTEPNpPEeTaLMn N CPaBHEHUM Pe3yfbTaToB
oueHkn BCP He y4nTbiBalOTCS OCOOEHHOCTU, CBA3AHHbIE
C BO3PacTOM MauUMEHTOB, TAXECTbIO BONE3HN, HANNYMEM
COMYTCTBYIOLLNX KIIMHNYECKNX COCTOSIHUIA U T.M., @ Takke
BINSIHUS HA OONIbHOrO YC/OBUIM MECTHOCTU, B KOTOPOM
OH NPOXMBAET. Takne AaHHble NMPaKTUYECKN OTCYTCTBYIOT
B nuTepaTtype. Kpome TOro, cpaBHUTENbHbLIE UCCNeno-
BaHUs ocobeHHocTelh BCP y 60nbHbIX Al MpoXuBaoLLIMX
B pasHbiX reorpaduyeckmx U KIMMaTUyYeckmnx yCnoBUSIX,
NMO3BOMIAT Jlyylle MOHATb MaToreHeTU4Yeckne MexaHu3mbl
perynsaTtopHbIX HapyweHun npu Al 1 BKNag npuUpoaHbIX
$akTopoB B 0COOEHHOCTU TeueHus u ucxop, Al a Takke
NoBbICUTbL AnarHocTuyeckoe 3HavyeHre BCP npu AT MNpea-
nonaraeTcsi, 4TO aNM304bl BHE3AMHON CMepPTN Y OONbHbLIX
apTepuanbHon runepteHaneit (Al), ocobeHHo npu runep-
TPOdUM NEBOTrO Xenyaoyka CBA3aHbl Kak C HANIMYMEM Xe-
JNIyO0YKOBBIX aPUTMUIA, TaK U CO CHUXXEHMEM MnokasaTenem
BCP [5]. Takum obpasom, naydeHme BCP y 6onbHbix Al
npeacTaBnseTcs BeCbMa akTyasibHbIM.

Psan aBTOopoB, 3aHnMatoLmxca nayyeHnem BCP y na-
LMEHTOB C rMNepTOHNYECKON B0NIe3HbIO, BbISIBUIN Y 00-
cnefyemMblX HapylweHns afanTUBHOM peakumm Ha OpTo-
cTa3 1 npeobnagaHne CUMNaTU4eCKOro KOMMNOHEHTa Hak,
napacumnaTuiecknm. MameHeHHble COOTHOLUEHUSI CUM-
naTUYecKoro 1 NapacumMnaTUYecKoro BANSHUS MOryT SB-
NATbCSA NPUYMHON CHeHust BCP, a, BchneacTeme aT1oro,
BO3HWKHOBEHVE Pa3/INYHbIX HAPYLIEHUA puTMa Ccepa-
ua [3].

Llenb nccnepoBaHusa — oLeHKa BDEMEHHbIX NMOKa3a-
Tenen BapnabenbHOCTN putma cepaua y 60bHbIX apTe-
pranbHON rMNepPTEH3UEN B 3aBUCMMOCTU OT MPOXNBAHUSA
Ha paBHMHE U B YCIOBUSIX BbICOKOTOPbSI.

OObBbEKT U MeToAbl UccnenoBaHua. s 13ydeHus
BCP y 15 nauupeHToB ¢ Al ncnonb3oBascst MeTOA, MOHU-
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TopuposaHma IKIT no Xontepy npy NOMOLLM HENHBA3NB-
Hon cuctembl «<ECGproHolter” (fepmanmnsa) B8 HUN kapan-
onorun r. baky. BonbHble pacnpeneneHbl No 2 rpynnam:
K | rpynne oTHOCATCA naumeHTbl ¢ Al MpoXuBaOLLMX
Ha paBHUHe (N=7), a ko |l rpynne — naumneHTbl ¢ Al, Npo-
XUBAOLLMX B YCIIOBUSAX BbICOKOropbs (n=8) r. N'y6a Asep-
GarigxaHckorn Pecnybnukn. Bo3pacT nauneHToB cocTta-
Bun 62+4,4 (Ha paBHuHe) n 59+3,8 net n 59+3,8 net
(B yCNnoBUAX BbICOKOropbs).

Pe3ynbrathl aHanu3a BkOYaNW [aAHHblE O Halu-
YN HapyLLEHWA pyUTMa 1 NposBoaMmocTy cepgua, YCC
(MUHUManNbHOM, MakCUMaNbHOW, CPEeOHEN), CMELLEHnE
cermeHTta ST OTHOCUTENbHO U30NMHUK (ONS UCKoYe-
HUS nwemMum Mmruokapaa). Pesynstatel aBTOMATUYECKOrO
aHanmMsa KOHTPONMPOBaNINCb N PEfAKTUPOBANUCL AN
WCKJTIOYEHNST OLLUMOOYHbIX 3akmoveHnid. Mpu oLeHke no-
kagateneii BCP onnpanucb Ha pekomeHgaunu EBponei-
ckoro obuiecTtsa kapanonorum u CesepoamMmepunkaHckoro
o6LecTBa KapaAMOCTUMYNSLMM U 3N1eKTPOdU3M0Noru,
roe onucaHbl CTaHgapTbl N3MepeHns, pranonormyeckas
WHTepnpeTaums n KMMHn4eckoe ncnonb3osaxHme BCP [1].

Pe3ynbraTthl 06pabatbiBanvcChb C NPUMEHEHMEM Napa-
MeTPUYECKNX N HEMNapaMEeTPUYECKNX METOLO0B MaTemMa-
TMHECKOW CTaTUCTUKN C UCMONb30BAaHNEM CTaHOAPTHBIX
nakeToB nporpamMmHoro obecneyeHus «Excel». JaHHble
npeacraeneHol kak M*m (cpegHee*ctaHoapTHoOe OT-
KNoHeHne). Bblumncnanu ctaHgapTHOE OTK/IOHEHME BCEX
NN-uHTepBanoB — standard deviation of all normal RR
intervals in the entire 24-hour ECG recording (SDNN),
T.e. KBagpaTHbI KOPEHb AMcnepcuun. Tak kak gmcnep-
CUsi SIBNSIETCS MaTeMaTUyeckuM SKBUBANEHTOM 0O6LLel
MOLLHOCTU cnekTpa, To SDNN — cymmapHbIii nokasaTtesb
1 oTpaxkaeT BCe Nepmognyeckne cocTasnsiolme sapma-
6enbHOCTU 3a Bpems 3anucu. Ang Toro 4tobbl n3dexartb
NCKaXeHNs pesynbTaTtoB, NPUHATO aHann3nposaTb BCP
no 5-TM MWHYTHOW (KOPOTKME OTPE3KM) unn no 24-4a-
COBOW 3anmMcu, Npu4eM nocnefHee npennoyvTuTesb-
Hen. Kpome TOro, ncnonb3osanu nokasarenu, nonyda-
emble cpaBHeHneM NN-uHTepBanoB. K HUM OTHOCATCS:
the square root of the mean of the squared differences
between adjacent normal RR-intervals (RMSSD) - kBaa-
paTHbI KOPEHb M3 CYyMMbl KBagpaToB pa3HOCTU BeIn-
4YnH nocneposatenbHbix nNap nHrepsasos NN; NN50 -
KonnyecTBo nap nocneposatenbHbiXx NN-nHTEpBanos,
pasnuyaloLmxcsa oT cocegHux 6onee yem Ha 50 mc,
percentage of differences between adjacent normal
RR-intervals that are>50 ms computed over the entire
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Ta6nuua 1

UameHeHune nynbca 'y 60sbHbIX Al

Cc npumeHeHuem XonTepoBCKOro

MoHuTopupoBaHua IKIr

Ta6bnuua 2

N3meHeHne BapuabenbHOCTb pUTMa

y 60nbHbIX Al ¢ npuMeHeHnem

XontepoBckoro moHutopupoBaHusa JKIr

_ Il rpynna _ Il rpynna
MokasaTtenu | I rpynna (n=7) (n=8) p MokasaTtenu | I rpynna (n=7) (n=8) p
77,7£1,71 69,5+1,37 SDNN, 123+11,9 141,4+11,3
Hee (71-83) ©®6-77) | P7005 mc (66-150) 87-178) | P70:05
172,7£11,25 176,8+15,79 index SDANN, 112,9+13,4 126,6+11,9
HCCcpen. (53-132) (48— 174) | P>0.05 MC (53 — 147) (79-174) | P>0.05
1642,9+193,59 | 1789,4+182,08 Index SDNN, 52,7+5,4 60,1+£7,6
R-Rcpen. Mc | (164.1523) (164-1617) | P70:05 mc (34-72) (34-95)  |P>0.05
LinpkaaHblii 1,2+£0,026 1,2+0,04 rMSSD, 34,1+4,6 39,3+6,6
MHAEKC (1,09-1,27) | (1,02-1,34 |P>0.05 MC (17-49) (22-75) | P70.05
pNN50, 8,63 9,8+2,9 ~0.05
24-hour ECG recording; PNN50% — oTHoweHne NN50 % (1,6 - 22,8) (1,5-25,2) p>0,
K 06wemy ymcny NN-nHTepBanos.
Pe3ynbratbhl MCCNefoBaHUA U UX 00CYXAeHue. 160
B pesynbrate aHannaa nokasatenei cpegHenn HCC n R-R A Il rpynna
y | rpynnbl naupeHToB ¢ Al BbISIBNEHO 60ee BbIpaXeHHOe 140
CHuxeHne BCP B otnnume ot Il rpynnbl 60MbHbIX, HTO yKa- \
3bIBAET HANIMYME Y HUX HapyLLIEHWIA puTMa cepaua, a uyp- 120 Ir nna‘ )
KagHbIi MHOEKC NOYTU He pasnuyancs B 0beunx rpynnax 100 by \

(Tabn. 1).

MHTEpecHO OTMEeTUTb, 4YTO OONee HU3KMEe Mnokasa-
Tenn SDNN u RMSSD Habnioganucb y Tex nauueHToB
(I rpynna) A" y KOTOpbIX BO BPEMS MOHUTOPUPOBAHWUSA
OKI™ 3aperncTpupoBaHbl KOPOTKME NapPOKCU3Mbl GUbPUII-
nauun npepcepanii (SDNN - 123+11,9 mc; rMSSD —
34,1+4,6 mc; pNN50,% — 8,6+3 (Tabn. 2). Y Il rpynnsl
00/bHbIX 0TMe4YyeHO noBbiweHue SDNN - 141,4+11,3 mc;
rMSSD - 39,3+6,6 mc; PNN50%; 9,8+2,9 (puc.)

BbiBOAbI. Takum 00Opas3oM, C y4eTOM MOyYEHHbIX
pe3ynbtaTtoB (CHuxeHne SDNN 1 RMSSD), moxHo npeg-
NMONIOXUTb, YTO (GOPMUPYETCH OTHOCUTESIbHOE NpPeob-
nagaHve CuUMnNaTM4eckoro KOMMOHeHTa (Ha paBHUHE)
Hap, napacumnaTuyecknm (B YCNIOBUSIX BbICOKOrOpbS),
B pe3ynbTate 4yero MOryT MpOBOLMPOBATHCS apUTMUMN.
[aHHoe npegnonoxeHne noaTeepxaaeTcs pesynbraTa-
MU y4eHbIx [4], koTopble ndyyanu BCP y 605bHbIX C pas-
JINYHBIMW CYNPaBEHTPUKYISAPHBIMU HAPYLLUEHNSMU PUTMa
CepaLa 1 NpuLLAKn K BbIBOAY, YTO BaryCcHoe BAnsiHne obe-
cneymBaeT aHTUapUTMUYECKYID 3aluTy npencepauvn,
B TO BPEMS Kak CMMMNaTUYECKOE MPOBOLIMPYET UX 3ek-
TPUYECKYI0 HECTAOUIIbHOCTb.

MepcnekTuBbl  panbHEMIIUX  UCCNEe[0BaHUMN.
MnaHvpyeTca pa3paboTka NPeanKTopoB 3HAYEHUIA Kap-
OMOVHTEPBANIOB BapuabenbHOCTU CepaeyHoro putma

N\
"\
80 AY

60
40
20
O | | Il | I
SDNN, index index rMSSD, pPNN50,
MC SDANN, SDNN, MC %
MC MC

Puc. UsmeHeHue noka3aTtenei BapuabenbHOCTU puTMa
Bl u Il rpynnax 60nbHbix AT.

(BCP), ero sapuaunii, a Takxke o0LLEN MOLLHOCTU Crnek-
TpOorpaMmbl 1 MOLLHOCTM KOMIMOHEHTOB, onpenenaiowmnx
cnekTpanbHyto cTpykTypy BCP 1 nokasartens akTMBHOCTU
PErynaTOPHON CUCTEMbI, KOTOPbIE MO3BOASAT OLEHUTb
KayeCTBO pPEe3epBOB ajantaumu, CTabWUNbHOCTM U He-
CTabubHOCTU PYHKUMOHANIBHOIO COCTOSAHMS OpraHn3ma
N Ha OCHOBaHUN MeOUKaMEHTO3HbIX U pea6|/|nv|Tau,v|0H-
HbIX MeponpuATUIA NpPenoTBpaTUTL 3abosieBaHUs cep-
LEeYHOCOCYANCTON CUCTEMbI MU BHE3ANHOW Cepae4vHOmn
CcMepTu.
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XOJITEPIBCbKE MOHITOPYBAHHSA EKI'' Y XBOPUX APTEPIAJIbHOIO FNMNEPTEH3IEIO

F'ym6atosa C.P.

Pesiome. MeTa [OCNIOXEHHS — OLUiHKA TMMYaCOBMX MOKA3HWKIB BapiabenbHOCTI pUTMY Cepusi y XBOPUX
3 apTepianbHoto rinepTeHsieto (Al') 3anexHo Big, NPOXMBaHHSA Ha PiBHUHI abo B yMOBax BUCOKOrip’s.

Ona BuBYeHHs1 BapiabenbHOCTI cepueBoro putma (BCP) y 15 nauieHtiB 3 Al BUKOPUCTOBYBABCS MeETOQ,
MoHiTopyBaHHA EKI 3a Xontepom 3a gonomoroi HeiHBasmBHoOi cuctemun «ECGproHolter» (Himewunna) B HZA|
kapaionorii (M. baky). XBopi po3noaineHi Ha 2 rpynu: fo | rpynu BiZHOCATLCSA nauieHTn 3 Al L0 MeLIKaloTb Ha PIBHUHI
(n=7), a go Il rpynu — nauieHTn 3 Al, WO MeLKalwTb B yMOBax BUCOKOrip’a (n=8) p. lyba AsepbaligyxaHCbKoi
Pecny6nikun. Bik nauieHTiB cknaB 62*4,4 (Ha piBHUHI) i 59%3,8 pokn — B ymoBax BMCOKOrip’s.

Mpwn ouiHui nokasHukis BCP cnupanuca Ha pekomeHpauii €Bponencbkoro CycninbCTea Kapaionorii
i MiBHIYHOAMEPMKAHCLKOro CyCniNbCTBa KapaioCcTumynauii i enekTpodisionorii, Ae onucaHi ctaHgapTy BUMIPY,
digionoriyHa iHTepnpeTauis i kniHivHe BukopuctaHHa BCP.

AHania nokasHukiB cepeaHboi HCC i R — R, unpkagHuii inaekc y | rpynu nauieHTiB 3 Al BusiBneHo 6inbLue Bupaxe-
He 3HWXeHHs BCP Ha BigMiHy Big, |l rpynn XBopux, WO BKA3ye Ha HAsiBHICTb Y HUX NMOPYLUEHb PUTMY cepus. 3 ypaxy-
BaHHAM OTpUMaHux peaynbraTiB (3HuxeHHs SDNN i RMSSD), MmoxHa npunyctuTu, wo GopmMyeTbLCS BiHOCHE nepe-
BaXX@HHS CUMMNATUYHOro KOMMNOHEHTa (Ha PiBHWHI) Ha4 napacuMnaTMYyHMM (Ha BUCOKOFIP'T), BHACNIAOK HOro MOXYTb
NPOBOKYBATUCS apUTMIi.

KniouyoBi cnoea: aprepiasbHa rinepTeHsisa, MOpPYLUEHHA PUTMY Cepus, XonTepiBcbke MOHiTopyBaHHS EKT,
BapiabenbHICTb CEPLEBOr0 PUTMY.
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XOJITEPOBCKOE MOHUTOPUPOBAHUE 9KT Y 5OJIbHbIX APTEPUAJIbHOW FTMNEPTEH3UEN

l'ymbatoBa C.P.

Pesiome. Llenb nccnenosaHms — oLeHka BPEMEHHbIX NokasaTene BapnabenbHOCTU puTMa cepaua y 60MbHbIX
apTepuanbHOM r’MNepPTEH3NEN B 3aBMCMMOCTM OT MPOXMBAHMUS HA PABHUHE NN B YCIIOBUSIX BbICOKOTOPbSI.

Onsa n3yyeHns sapuabenbHocTu cepaedHoro putma (BCP) y 15 naumeHToB ¢ Al ncrnonb3oBascs MeTo MOHUTO-
puposaHus IKI no Xontepy npu NnomMoLLm HenHBasueHo cucteMsl «<ECGproHolter” (fepmanuns) 8 HUN kapanonorum
(r. Baky). BonbHble pacnpeaeneHbl N0 2 rpynnam: K | rpynne oTHOCATCA nauneHTbl ¢ Al NpoXuBaoLwme Ha paBHUHE
(n=7), a ko |l rpynne — naumeHTbl ¢ Al, NpoxuBaloLme B yCroBuax BbiCOkoropbst (n=8) r. Ny6a AsepbainaxaHckol
Pecnybnukn. Bo3pacTt nauneHToB coctaBun 62+4,4 (Ha paBHMHe) n 59+3,8 neT — B YCNOBUSIX BbICOKOrOPbSI.

Mpu oueHke noka3aTeneii BCP onupanuck Ha pekomeHpgaumm EBponelickoro obuiecTtsa kapavonorum n Cese-
poamMepurKaHCKOro obLecTBa KapaMoCTUMYAUMU U 3NekKTPOdPU3N0Norum, rae onnucaHbl CTaHaapTbl U3MEPEHUs,
dunsnonornyeckasa MHTepnpeTauus n knmHuyeckoe ncnonb3osaHme BCP.

AHanus nokasateneii cpeaHein HCC n R-R, unpkagHeiii nnaekc y | rpynnsl nauneHToB ¢ Al BeisiBUn 6onee Bbipa-
X€eHHOoe cHuxeHne BCP B otnnyume oT Il rpynnbl 60/bHbIX, YTO YKa3bIBAET Y HUX HANIMYME HAPYLUEHWI pUTMa cepaua.
C y4yeToM nony4eHHbIx pedynstatoB (CHukeHne SDNN n RMSSD), MOXHO NpeanofnoxuTb, 4To GopMmpyeTcs OT-
HocUTeNbHOE NpeobnagaHne CUMNATUYECKOro KOMMOHEHTa (Ha paBHMHE) HaZ NapacuMnaTUyYeckuM (Ha BbICOKO-
ropbe), B pesysnbraTe 4ero MoryT NpoBOLMPOBaTLCS apUTMUN.

KnioueBble cnoBa: aptepuanbHas rmnepTeH3uns, HapyLLeHne putMa cepaLa, XonTepoBCKOE MOHUTOPUPOBaHME
OKT, BaprabenbHOCTb CeEpAeYHOro putma.
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Holter ECG Monitoring in Patients with Arterial Hypertension

Humbatova S.R.

Abstract. Variability in heart rate — rapid response of cardiovascular system to the changing conditions of the ex-
ternal environment. This variability is called the heart rate variability (HRV). It is assumed that the episodes of sud-
den death in patients with arterial hypertension (AH), especially when left ventricular hypertrophy, associated with
the presence of ventricular arrhythmias, and with the decrease of HRV. On this basis, the study of HRV in patients with
hypertension on changing conditions in the external environment (in lowland and highland conditions of the Republic
of Azerbaijan) is very important.

The aim of this study was to evaluate temporal parameters of HRV in patients with arterial hypertension depending
on the accommodation in the lowlands and the highlands.

Material and methods. To study HRV in 15 patients with hypertension used the method of ECG monitoring by
Holter in a non-invasive system “ECGproHolter” (Germany) in the Institute of cardiology, Baku. Patients were divided
in 2 groups: the first group includes patients with hypertension living in the plains (n=7) and group Il patients with hy-
pertension living in the highlands (n=8) Guba Azerbaijan Republic. The age of the patients was 62+4.4 (on the plain)
and 59+3.8 years.

In the assessment of HRV was based on the recommendations of the European society of cardiology and North
American society of pacing and electrophysiology, which describes the standards of measurement, physiological
interpretation and clinical use of HRV.

Results and their discussion. Analysis of indicators of environments, Heart rate and R-R, circadian index
of the | groups of patients with hypertension revealed a more pronounced decrease in HRV in contrast to group Il
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patients, indicating the presence of cardiac arrhythmias. Taking into account the obtained results (decrease in SDNN
and RMSSD), we can assume that there is a relative predominance of the sympathetic component on the plain above
parasympathetic (in the highlands), the result of which can be triggered arrhythmias.

Therefore, in the light of the results obtained (lower SDNN and RMSSD), it can be assumed that the relative
prevalence of sympathetic component (on the lowland) over the parasympathetic (in the highland) is forming, which
can be resulted in arrhythmia. This assumption is confirmed by scholars who studied the HRV in patients with differ-
ent supraventricular disorders of heart rhythm and came to the conclusion that vagal effect provides antiarrhythmic
protection of atriums, whereas sympathetic branch provokes their electrical instability.

Perspectives of further research encompass the development of predictors of the values of RR-intervals of heart
rate variability (HRV), its variations, and also the total power spectrogram and power components that determine
the spectral structure of HRV and the index of activity of regulatory systems that will allow to evaluate the quality of re-
serves of the adaptation, stability and instability of the functional state of the organism and on the basis of medical
and rehabilitation measures to prevent cardiovascular disease and sudden cardiac death.

Keywords: arterial hypertension, arrhythmias, Holter monitoring of ECG, heart rate variability.
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