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CJIO)KHAS CTPYKTYPA U HEJIMHEMHOE INOBEJIEHUE VERY LOW
FREQUENCY BAPUABEJIBHOCTHU PUTMA CEPALIA: MOJAEJIN AHAJIU3A U
ITPAKTUYECKHUE ITPUJIOKEHUA*
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[IpoBeneHbl HCCIEOBaHUS CTPYKTYPHl OY€Hb MENJIeHHBIX Konebanuii (very low frequency,
VLF) cnekrpa BapuabGenbHocTH putMma cepaua (BPC), ee HenuHeliHOro mnoBeneHUs BO
B3aUMOCBSI3M C DHEPreTUKOW KosieOaHuid, OapopedIeKTOpHOW | MapacUMIAaTHYECKON
aKTUBHOCTBIO NMPHU (PYHKIMOHAIBHBIX Mpo0ax Manoil mHTeHcuBHOCTH y 100 yenoBek (seven-test,
yIayOJieHHOE JBbIXaHUE), B TOM YHCJIE NPU aKTUBHOM OPTOCTaTHYECKOH mpobe y 32 mami c
OpPTOCTAaTUYECKOW TaXMKApAMEH B CPABHEHHUH C KOHTPOJIBHOM rpymnmoii, 20 yenoBek. BeimoiaHeHo
Tpu OdTama wuccieaoBanuii. IlepBeiii — pa3paboTaHa MeETOAWKA CHEKTPATHHOTO aHAIM3a
oTAeNbHBIX KOMITIOHeHTOB VLF. Ha 0CHOBe cpaBHHUTENBHBIX JaHHBIX OBICTPOTO MPeoOpa3oBaHUS
®ypbe ¢ ¢QuabTpamm  Yonda, aBTOpPETrpeccUH, HEMPEPBIBHOTO  BEWBIET-aHAlW3a U
npeoOpazoBanusa ['unpbepra—XyaHnra, BrepBble mokazaHo, 4to VLF umeror otaenshbie 200-,
100- u 50-cexynnubie kosnebanus (VLF200, VLF100, VLF50). Bropoii sTtam — ajis OIEeHKH
(U3NOTIOTHUECKUX CBOKMCTB BBIZCIICHHBIX KOJIEOAHUI MpOBeIeH aHanu3 CTpyKTypsl VLF B Tpex
rpymnmax HanueHToB: ¢ npeobiananueM mapacummnaTtuyeckoi aktuBHoct (HF) B ciextpe BPC;
¢ nomuHupoBaHueM 10-cekyHaHbIx puTMOB (LF); ¢ BbIpaxkeHHOM enpeccueil 3HepreTHKH Beex
KOMITOHEHTOB CIIEKTpa. Y CTaHOBJIEHO, 4TO oTAenbHbIe KomMmoHeHTsl VLF (VLF100 u VLF50)
00JIaZlaf0T OnpeeNeHHON YCTOMYMBOCTRIO H HE3aBUCHMOCTBIO OT M3MEHEHHUH NepruepuIecKux
BereraTuBHbIX Tokaszarenedd (LF/HF) mpu Harpyskax Manoii MHTEHCHMBHOCTH. TpeTwii stam —
npoaHaau3upoBaHbl ocoOeHHocTH cTpykTypel VLF (VLF100 m VLF50) otmensHo u B
couetanuun ¢ LF m HF, a taxxe ¢ dactoroi mynbca m AJl y JHMIl C OpPTOCTAaTUYECKOU
TaxukKapaued C  [peoOiaJaHUEM  [apacUMIAaTUYeCKO  aKTMBHOCTM B YCJIOBHAX
(YHKIMOHATBHBIX NMPOO Malloil MHTEHCHBHOCTH (seven-test, yriayOJieHHOE IbIXaHue) W TpHU
aKTUBHOM opTocTaThdeckoi mpobde. Ha ocHOBe mpoBeIeHHBIX UCCIEA0BAaHHUN ClIeaHbl BBIBOABI
O TOM, 4YTO OTAC/IbHBICE KOMIIOHEHTH B cTpyktype VLF (VLF100, VLF50) woryT
JEMOHCTPUPOBATh PELUIIPOKHbIE B3aMMOOTHOLIEHHUSI NpPU Harpy3ke Mexay coboil u 1o
orHomenuto LF/HF, u urparor amantuBHy1o pojb B MEXaHM3MaxX BETre€TaTUBHOI'O O00OECIICUECHUSI.
Panee HaliieHHBIE 3aKOHOMEPHOCTH, XapaKTEPHbIE IJIS JIL C OPTOCTATHYECKON TaXUKapAUEH, B
BHJI€ BBICOKOrO YpoBHs LF oOka3aimce HEIOCTATOYHBIMHU JUIsl NPOTHO3a. BBIABIECHO Ba)kHOE



snaueHue VLF u ee kommoneHTOB, 100- 1 50-ceKyHIHBIX KOJIeOaHUH MPU OPTOCTa3€ B IPOTHO3E
pa3BUTHS OPTOCTATUYECKOM Taxukapauu. Y 35% NanUeHTOB C BEr€TaTUBHBIMM HAPYIICHUSMU
Npu BbICOKOM ypoBHE MomHocTH VLF100 Taxukapaus He pa3BHBajiach, TO €CTh B 3TOM Clly4ae
VLF u ee cocraBHble YacTH BBINOJIHAIN BaXXKHYIO aJalTHBHYIO (DYHKIHIO. AHaJIU3 CIOXHON
ctpykrypbl VLF cnocobctByeT nuddepeHIMpoBaHHON TEparuu U BBISBICHUIO IIEHTPAJIbHBIX
MEXaHU3MOB aJanTaluu. AjgantuBHbele GyHKIMU VLF npenMyiecTBeHHO perucTpupyroTcs pu
OPTOCTATUYECKOW Harpyske. B TpemiokeHHOM MOJeNrn HUCXOASIIEr0 HEUWpOCOMATUYECKOTO
KOHTpOJIsl BeretatuBHOM perynsiuuu BPC BaxkHyto poiib UrpatroT Kak COOCTBEHHO HEWpPOTEeHHbIE
NyTH PEryJsiiMM, TaK WU HEHpOropMOHANbHO-METa0OINYEeCKUe IYTH, TMPOSBISAIOMINECS B
cioxkHoil ctpykrype VLF. PaccmaTtpuBaercs BbIOOp MNyTel U ONTHUMAJIbHBIX MOJENEH
PETYIISLMHN.

Kntouesvie cnosa: CnoxHas CTpyKTypa, O4eHb HU3Kas dactota (very low frequency, VLF),
HEJIMHCIHAs ~ JWHAMHKa, BapuaOelIbHOCTh CEpPACYHOrO  PHUTMa, OpPTOCTa3, CHHKOIIA,
OpTOCTaTHYECKast TAXUKAPIUsl, MOJICIIH aHAIIN3A.
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Researched the structure of Very Low Frequency (VLF) spectrum of heart rate variability (HRV)
and its nonlinear behavior in a relationship with the energy of oscillations, baroreflex and
parasympathetic activity at functional tests of low intensity in 100 subjects (seven-test, deep
breathing), including active orthostatic test of 32 subjects with orthostatic tachycardia in
comparison to the control group of 20 subjects. There were three stages of research. The first
stage: created the method of spectral analysis of separate components of VLF. On the basis of
comparative data of Fast Furrier Transform with Welch filters, autoregression, continuous
wavelet analysis and Hilbert—-Huang transform, for the first time it was shown that VLF has
separate 200, 100 and 50 sec oscillations (VLF200, VLF100, VLF50). The second stage: for
evaluation of physiological properties of the separate oscillations, was conducted the analysis of
VLF structure in three groups of patients: (a) with a predominance of parasympathetic activity
(HF) in the VLF spectrum, (b) with a dominance of 10 sec oscillations (LF), (c) with a severe
depression of energy in all components of the spectrum. It was established that the individual



components of VLF (VLF100 and VLF50) have a certain stability and partiall independence
from the changes of peripheral autonomic indices (LF/HF) at loads of low intensity. The third
stage: analyzed features of VLF structure (VLF100 and VLF50) alone and in a conjunction with
LF and HF, as well as heart rate and blood pressure in humans with orthostatic tachycardia with
a predominance of parasympathetic activity at functional tests of low intensity (seven-test deep
breathing) and at an active orthostatic test. Based on these studies it was concluded that the
individual components in VLF structure (VLF100, VLF50) can demonstrate reciprocal relations
at a load among themselves and in the LF/HF ratio, and play an adaptive role in the mechanisms
of autonomic provision. Previously found regularities that are characteristic for the subjects with
orthostatic tachycardia in the form of high-level LF turned out to be insufficient for the
prognosis. Revealed the importance of VLF and its components, 100 and 50 sec oscillations at an
orthostatic test in the prognosis of orthostatic tachycardia development. In 35% of patients with
dysautonomia at high level of VLF100 power, tachycardia did not develop. In this case, VLF and
its component parts did an important adaptive function. The analysis of a complex VLF structure
contributes to the differential treatment and detection of central mechanisms of adaptation.
Adaptive VLF functions were mainly registered at orthostatic load. In the proposed model of the
descending neurosomatic control of autonomic regulation of HRV a very important role plays
both neurogenic ways of regulation, and neuro-hormonal-metabolic ways, manifested in the
complex VLF structure. Regarded the choice of ways and optimal models of regulation.
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