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Abstract: This study evaluated neurovegetative regulation of the cardiorespiratory
functional system in patients with bronchial asthma. The study included 32 patients
with bronchial asthma and 25 healthy individuals. Heart rate variability was
analyzed using five-minute recordings obtained after standardized rest, with
assessment of total, very-low-, low-, and high-frequency spectral components.
Patients with bronchial asthma demonstrated significantly reduced total spectral
power and VLF, LF, and HF components compared with healthy individuals, while
LF/HF increased from 1.52+0.11 to 2.14+0.14. The findings indicate a shift toward
sympathetic predominance and reduced adaptive capacity of autonomic
cardiovascular regulation in bronchial asthma.
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HEWPOBETETATUBHAS PETYJSIIIUS KAPIUOPECIIMPATOPHOM
®YHKIIMOHAJBHOMU CHUCTEMBI Y BOJBHBIX BPOHXMAJBHOHN
ACTMOM
XycaunoBa MyHupa AjnuiiepoBHa
acCHCTEHT Kadeapbl NponeIeBTUKH BHYTPEHHUX 00J1e3Hel
CamapkaHICKuii TOCyIapCTBEHHbIH MeIMIMHCKHA YHUBEPCUTET
AHHOTaumMs: B wWccineqoBaHUM OIEHWBAach HEHPOBETETATUBHAS —PETYJISIIIUS
KapIMOpECIIUPaTOPHON (PYHKITMOHAIBHOW CHUCTEMBI y OOJIBHBIX OpPOHXHATBHOU
actMoi. OOcnenoBanbl 32 MalMEHTOB ¢ OPOHXUAIBHOM acTMOM M 25 310pPOBBIX
mur. BapmaGenbHOCTh CEepAeYHOr0 pUTMA AHATM3UPOBAINA MO MATUMHHYTHBIM

3aMUCsAM TMOCJE CTaHAAPTU3UPOBAHHOTO IEPHUOJIa OTHbIXa C OIEHKOW o00Imiei
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MotHOCcTH criekTpa U komrnoHeHToB VLF, LF u HF. ¥V GonpHBIX OpoHXMATBHOM
aCTMOM BBISIBIICHO JIOCTOBEPHOE CHUKEHHE OOIIEH MOITHOCTHU CIIEKTpa, a TaKXKe
VLF, LF u HF no cpaBHeHHI0O cO 310poBbIMU Jdnamu, npu 3tom LF/HF
yBenuuuBaiics ¢ 1,52+0,11 no 2,1440,14. IlonyyeHHbIe TaHHbIE CBUIETEIBCTBYIOT
O CMEIIEHWH CHMIIATOBaryCHoro OajaHca B CTOPOHY CHMIIATUKOTOHHUU W
CHIDKEHUHU a/IallTAllMOHHBIX BO3MOXXHOCTEH BETE€TATUBHOW PETYJALUU CEPICYHO-
COCYIUCTOM cHUCTEMbI TPU OPOHXUATLHOM acTMe.

KiroueBnie croBa: OpoHXHalbHAsh acTMa; BapuaOEIbHOCTh CEPJCYHOTO PHUTMA,
HeWpoBeTreTaTUBHAS PETYISINS; KapJuopecnupaTopHas CUCTEMA;
CUMIIATUKOTOHUSI.

Introduction: Bronchial asthma is a chronic inflammatory respiratory disorder in
which pathological changes are not limited to the bronchial tree but may influence
the functional interaction between respiratory and cardiovascular systems.
Autonomic regulation has an important role in maintaining cardiovascular
adaptation to physiological and pathological stimuli. Heart rate variability is a
noninvasive indicator that reflects the activity of different regulatory levels
controlling cardiac rhythm. Changes in its spectral characteristics may indicate
altered sympathetic, parasympathetic, subcortical, and central regulatory
mechanisms. In patients with bronchial asthma, persistent inflammation and
changes in respiratory function can modify autonomic balance and reduce the
adaptive capacity of the organism. Assessment of the total spectral power and
VLF, LF, and HF components allows quantitative characterization of these
changes. The LF/HF ratio provides additional information about sympathovagal
balance, while the centralization index reflects the relationship between central and
autonomic regulatory mechanisms. Previous observations demonstrated that
patients with asthma have lower heart rate variability than healthy individuals, with
the most pronounced reduction involving the parasympathetic component. At the
same time, increased sympathetic predominance may develop as disease severity

and inflammatory activity increase. Age and sex may also influence the autonomic
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profile. Therefore, assessment of neurovegetative regulation may provide
additional functional information about bronchial asthma and its systemic effects.
Characterizing these changes may contribute to earlier recognition of impaired
adaptation and improve understanding of the cardiorespiratory mechanisms
accompanying asthma.

Aim of the study: To assess the characteristics of neurovegetative regulation of
the cardiorespiratory functional system in patients with bronchial asthma by
analyzing heart rate variability and its spectral components in comparison with
healthy individuals.

Materials and methods. The study included 57 participants aged 15-65 years.
The main group consisted of 32 patients with bronchial asthma, including 15 men
and 17 women, with a mean age of 32.1+0.79 years and mean disease duration of
9.56+0.48 years. Patients had mild (49%) or moderate (51%) asthma and were
examined during remission (52%) or subsiding exacerbation (48%). The control
group comprised 250 healthy individuals, including 11 men and 14 women, with a
mean age of 26.9+0.5 years. Heart rate variability was investigated using the
Spiroarteriocardiorhythmograph “SAKR-2". Five-minute recordings were obtained
in the morning after 15 minutes of rest. Participants had not taken medications for
six hours and had not smoked before examination. Spectral analysis included total
power (TP), very-low-frequency power (VLF, 0.03—0.05 Hz), low-frequency
power (LF, 0.05-0.15 Hz), and high-frequency power (HF, 0.15-0.40 Hz). The
LF/HF ratio was used to characterize sympathovagal balance, while the
centralization index reflected the relationship between central and autonomic
regulatory mechanisms. Statistical analysis included parametric and nonparametric
methods. Differences between two groups were assessed using Student’s t-test, and
Pearson correlation analysis was used to evaluate linear associations. Statistical
calculations were performed with Statistics for Windows 5.0, Statgraphics 7.0, and

related software. A significance level of p<0.05 was accepted.
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Results. Patients with bronchial asthma demonstrated a significant reduction in
heart rate variability compared with healthy individuals across the principal
frequency ranges. Total spectral power decreased from 3761.98+360.12 to
2311.82+156.05 ms? (t=4.11; p=0.001). VLF power decreased from 766.77+48.66
to 588.47+30.89 ms? (t=3.22; p=0.001), while LF decreased from 1161.62+91.04
to 832.53+£79.43 ms? (t=2.73; p=0.007). The most pronounced reduction was
observed in HF power, which fell from 1495.52+£169.96 to 812.84+70.93 ms?
(t=4.01; p=0.001), representing a 45.6% decrease and indicating substantial
reduction of vagal influence. The LF/HF ratio increased from 1.52+0.11 in healthy
participants to 2.14+0.14 in asthma (t=3.40; p=0.001), demonstrating a shift
toward sympathetic predominance. Mean heart rate increased from 71+0.72 to
77+0.68 beats/min (t=5.91; p=0.001). The centralization index also increased from
2.74+0.17 to 5.02+0.42 (t=4.61; p=0.001), indicating greater involvement of higher
regulatory levels. SNCA did not differ significantly between groups. Correlation
analysis demonstrated different relationships among variability parameters in
healthy individuals and patients with asthma. In asthma, associations between LF
and the centralization index were absent, whereas relationships between segmental
and subcortical mechanisms remained. Disease severity was inversely associated
with TP (r=-0.22), VLF (r=-0.22), LF (r=-0.19), and HF (r=-0.12; p=0.001).
During exacerbation, TP, VLF, LF, and HF decreased, whereas LF/HF and
centralization index increased (p<0.04). Age was associated with decreasing TP,
VLF, LF, HF, and SNCA and increasing LF/HF and centralization index.

Conclusions: Bronchial asthma is accompanied by significant impairment of
neurovegetative cardiac regulation. Patients demonstrated reduced total spectral
power and lower VLF, LF, and HF components, with the greatest reduction in the
parasympathetic HF range. LF/HF increased from 1.52+0.11 to 2.1440.14,
indicating sympathetic predominance, while heart rate increased from 71+0.72 to
77+£0.68 beats/min. Increasing disease severity and inflammatory activity were

associated with further reduction of heart rate variability. These findings indicate
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reduced adaptive capacity and an important role of autonomic dysregulation in the
cardiorespiratory functional changes associated with bronchial asthma.
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