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This work explores the contributions of the autonomic nervous system (ANS) to cardiac arrhythmias, with partic-
ular focus on the impact of autonomic imbalance as a trigger for pathological arrhythmia development. Although
the ANS is widely regarded as a regulatory system that maintains cardiovascular stability, growing evidence sug-
gests that ANS overactivity or dysfunction plays an important role in arrhythmogenesis. This paper describes the
mechanism by which excessive sympathetic activity promotes ventricular arrhythmias and sudden cardiac death,
particularly in patients with structural heart disease or post viral illness (such as COVID-19). While overall protec-
tive, excessive vagal effects may be arrhythmogenic, especially in the cases of vagally mediated atrial fibrillation
and neurocardiogenic syncope. Particular focus is placed on the intrinsic cardiac nervous system (ICNS) — a network
located within the heart that can modulate rhythm independently. Upon stress, ischemia, or inflammation, this
system remodels, generating arrhythmia-favoring microenvironments. In addition, it addresses the potential role of
neurotransmitters — like norepinephrine, acetylcholine and neuropeptide Y — and the effect on cardiac excitability of
immune signals and glial cells. We also review therapeutic strategies aimed at autonomic modulation. These range
from classical pharmacological approaches (e.g., beta-blockers) to novel neuromodulation therapies (e.g., vagus
nerve stimulation, stellate ganglion block) and experimental non-invasive approaches (e.g., transcutaneous vagal
stimulation). ANS modulates arrhythmic forces as well as all stabilizing forces therefore allowing it to be pro-ar-
rhythmic and anti-arrhythmic, depending on the framework. Knowledge of this dual role is critical for better, more
tailored prevention and treatment of cardiac arrhythmias.

Key words: autonomic nervous system, cardiac arrhythmias, sympathetic overactivity, neuro-cardiac axis, neu-

romodulation.

Connection of the publication with planned re-
search works.

The review article is part of the research project
“Compensatory-adaptive reactions of the central and
peripheral nervous system in normal and pathological
conditions”, state registration number 0123U100034.

Introduction.

Often, cardiac arrhythmias are a result of the auto-
nomic dysfunction. Excess sympathetic activation is as-
sociated with ventricular arrhythmias and sudden cardi-
ac death, while increased parasympathetic activity has
been associated with atrial fibrillation. Understanding
the precise roles of the ANS in arrhythmogenesis has
been a critical area of investigation [1, 2]. Even though
the traditional view proposes the ANS as a protective and
adaptive system, new facts indicating that under certain
pathological conditions, the neuro-cardiac axis may have
more harmful effects than friendly. The importance of
the involvement of the autonomic nervous system in ar-
ythmogenesis was particularly demonstrated in the con-
text of the COVID-19 pandemic. Up to 60% of patients
with severe currents appeared to be in a state of ANS
imbalance (sympathetic incrementation and parasym-
pathetic depression), associating with high arrhythmic
risk both in acute and post-COVID syndrome [3]. Whole
transcriptome analysis reveals mechanistic signatures
of CNS-mediated vagal recruitment in structural heart
disease: Cardiac autonomic dysfunction plays a promi-
nent role in driving arrhythmias and SCD in the setting
of structural heart disease. This arrhythmogenic back-
ground is typically underrecognized in standard therapy
[4]. This raises fundamental questions about whether
autonomic modulation can be exploited therapeutically
to prevent and effectively manage arrhythmias [5].

The aim of the study.

To review the associations between the ANS and
cardiac arrhythmias, including pathways of autonomic
dysfunction, the implications for specific arrhythmias,
and therapeutic modalities — existing and hopeful — that
target autonomic activity. In an attempt to elucidate the
functions of neuro-cardiac axis in the context of arrhyth-
mogenesis, this work integrates concepts from recent
research.

Main part.

1. Physiological Basis of ANS Role in the Heart. The
autonomic nervous system regulates heart rate through
the opposing effects of the sympathetic (SNS) and para-
sympathetic (PNS) nervous systems.

Sympathetic stimulation (through norepinephrine
binding to Bl-adrenergic receptors) raises heart rate
(tachycardia), myocardial contractility, and decreases
conduction time through the AV node. This response is
critical in times of stress and physical activity. Parasym-
pathetic activation (mediated by acetylcholine binding
to M2 muscarinic receptors) also reduces heart rate
(bradycardia), AV conduction, and contractility, contrib-
uting to cardiovascular homeostasis in resting conditions
[6].

A proper sympatho-vagal balance would allow adap-
tive responses to physiological stressors. Increased
sympathetic activity predisposes to ventricular arrhyth-
mias and sudden cardiac death. A dominant parasym-
pathetic tone is typically protective against malignant
arrhythmias. Recent developments in neurocardiology
have shown that ANS modifies cardiac rhythm also by
modulation of the Intrinsic Cardiac Autonomic Nervous
System (ICANS) activity — a complex of ganglia, afferent,
interneurons and efferent neurons. ICANS remodeling
pathologies create the conditions for the local arrhyth-
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mia. It is now being actively studied as a therapeutic
target for atrial fibrillation (AF) and other pathological
rhythms [7, 8].

Recent studies have shown that 3-adrenergic re-
ceptor activation can attenuate cardiac dysfunction and
myocardial remodeling in pressure overload-induced hy-
pertrophy, highlighting their potential therapeutic role
in the treatment of cardiovascular diseases [9].

1. Intrinsic Cardiac Nervous System and Local Auto-
nomic Remodeling. Structurally, the heart contains its
own network of epicardial ganglia and intrinsic cardiac
neurons in addition to central autonomic control for
modulating local electrophysiology. In case of chronic
stress, myocardial infarction or inflammation, this sys-
tem is subject to autonomic remodeling, like alterations
in ganglionic density, receptor expression as well as
the balance of neurotransmitters. These changes may
lead to regional autonomic mismatch that augments
arrhythmic vulnerability, particularly in the atria [5]. In
myocardial infarction and heart failure, the ICNS ganglia
remodeling also contributes to the development of ar-
rhythmias [10].

2. Autonomic Neural Plasticity and Sensitization.
Autonomic pathways may become sensitized follow-
ing myocardial injury or repeated adrenergic stimula-
tion, resulting in increased neural firing, potent reflex
responses, and ectopic activity. This neural plasticity —
especially in sympathetic stellate ganglia and intrinsic
cardiac neurons — facilitates an arrhythmogenic sub-
strate by enhancing triggered activity and reducing re-
fractory periods [5]. Modeling of ICNS neurons based on
transcriptomic data allows for a better understanding
of their excitability and functional features. The role of
neuronal interactions with glial cells in local autonomic
regulation is also significant [11].

3. Glial Cell Involvement in Cardiac Neuronal Signal-
ing. Recent studies show that glial cells in autonomic
ganglia are not only passively supportive cells, but ac-
tively modulate cardiac neuronal signaling. It has the po-
tential to trigger ganglionic excitability and impact the
long-term establishment of arrhythmic substrates under
chronic stress or disease conditions through cytokine
release and modulatory effects on neurotransmitter re-
uptake [8, 12].

4. Neuro-Immune-Cardiac Axis. Emerging evidence
supports the role of the inflammatory reflex, a bidirec-
tional pathway between the immune system and ANS.
Pro-inflammatory cytokines such as IL-6 and TNF-a can
modulate autonomic tone by altering central and pe-
ripheral neuronal excitability. Conversely, vagal activity
exerts anti-inflammatory effects via cholinergic signal-
ing. Inflammatory processes can activate the stellate
ganglion, enhancing sympathetic stimulation of the
myocardium and increasing the risk of arrhythmia. Thus,
it’s activity modulation and control of inflammation are
considered as promising approaches in the prevention
and treatment of inflammation-induced arrhythmias
[13]. Dysregulation of this axis during systemic inflam-
mation (e.g., sepsis, myocarditis) contributes to electri-
cal instability and may trigger both atrial and ventricular
arrhythmias [14]. In addition, neuroimmune imbalances
may contribute to systemic inflammatory responses that
indirectly impair cardiovascular function. Evidence from
neurocritical medicine studies suggests that disruptions
in the interaction between the autonomic and immune

systems are associated with increased cardiac vulnera-
bility and the development of arrhythmias [15].

2. Neurotransmitters and Arrhythmic Triggers.

Primary Neurotransmitters of the ANS:

e Sympathetic Nervous System (SNS). The main neu-
rotransmitters are adrenaline (epinephrine) and nor-
adrenaline (norepinephrine). Their activation leads to
an increased heart rate, enhanced automaticity, and
reduced refractory periods, creating conditions for ar-
rhythmias [8].

e Parasympathetic Nervous System: The primary
neurotransmitter is acetylcholine (ACh). It reduces heart
rate, prolongs refractory periods, and can cause brady-
cardia and vagus-mediated arrhythmias [8].

Additional Co-Transmitters and Their Role.

Neuropeptide Y (NPY) is co-released from sympa-
thetic neurons with norepinephrine. Increases sympa-
thetic drive while decreasing vagal tone. NPY enhances
intracellular calcium gathering in cardiomyocytes, possi-
bly contributing to electrical instability and arrhythmias.
Increased levels of NPY have been associated with high-
er rates of ventricular arrhythmias (VAs) and ventricular
fibrillation (VF) under conditions of myocardial ischemia.
Elevated levels of neuropeptide Y (NPY) have been de-
tected in the coronary sinus and found to be associated
with worse outcomes including mortality [16].

Galanin: lessens parasympathetic activity to modu-
late cardiac tone Peak during acute myocardial injury —
although vagal inhibition of heart rate is then inhibited,
leading to an increased potential for arrhythmias. Stud-
ies in recent years have evidenced the potential of spex-
in, a new galanin receptor (GALR) ligand, in providing
protective effects against atrial fibrillation by modulating
GALR activity. Spexin activates these receptors leading
to lower atrial electrical instability and lower inflamma-
tion, both of which lower the risk of atrial fibrillation.
These data suggest that GALRs may be potential drug
targets to prevent and treat arrhythmias [17].

Adenosine Triphosphate (ATP) impacts on calcium
channels, which may lead to arrhythmias [5, 18].

3. Arrhythmogenic Effects of Autonomic Nervous
System Overactivity.

ANS is a dual regulator of heart rhythm, capable
of both preventing and triggering arrhythmias. Recent
studies suggest that its influence extends beyond a sim-
ple balance between sympathetic and parasympathetic
activity [5, 12].

1) Parasympathetic Hyperactivity and Substrate
Arrhythmia. Vagal stimulation leads to hyperpolariza-
tion of cardiomyocytes and increased heterogeneity of
repolarization. This creates variable refractory periods,
facilitating re-entry mechanisms, especially in the atria.
Excessive vagal tone can induce vagus-dependent AF,
which explains its higher prevalence in endurance ath-
letes with enhanced parasympathetic activity [6, 12].

Brugada Syndrome and Idiopathic Ventricular Fibril-
lation (IVF). Brugada syndrome is worsened by vagal
overactivity, particularly at night. Increased parasympa-
thetic tone enhances ST-segment elevation, leading to
spontaneous VF episodes. Isoproterenol infusion and
pacing can temporarily suppress vagotonic VF [5].

Vagotonic Atrial Fibrillation. Excessive vagal tone
can provoke episodes of AF, especially during sleep, in
the postprandial state, and while at rest. This reduction
in atrial effective refractory period increases the likeli-
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hood of reentry [8]. Athletes, especially those involved
in endurance training, often have pronounced parasym-
pathetic (vagal) tone. This can manifest as sinus brady-
cardia, sinus arrhythmia, and atrioventricular block I and
Il degrees of Mobitz type I. Such changes in autonomic
regulation create a predisposition to the development
of vagus-dependent AF, especially at rest, at night, or
after meals [19]. Intense physical activity also contrib-
utes to structural and functional changes in the atria: an
increase in their size, fibrosis, inflammation, and remod-
eling of the autonomic nervous system, including in-
creased vagal activity. The combination of these factors
increases the risk of developing AF in athletes. Given
these features, an individual approach to the manage-
ment of such patients is recommended in clinical prac-
tice, including consideration of catheter ablation as a
preferred treatment method [20].

Neurocardiogenic Syncope (NCS) and Asystole. Pro-
found bradycardia, sinus pauses, and even transient
asystole can occur with excessive vagal activation. This
may happen in vasovagal syncope (NCS), postural ortho-
static tachycardia syndrome (POTS), and carotid sinus
hypersensitivity. Inciting factors: prolonged standing,
psychic stress, pain, gastrointestinal stimulation (eg,
swallowing, defecation) [8].

Increased Risk of Sudden Cardiac Death (SCD). SNS
overactivity is strongly associated with SCD due to VF,
particularly in patients with structural heart disease
(SHD), myocardial infarction (Ml), or heart failure. SNS
triggers both automatic and reentrant arrhythmias,
leading to electrical instability. While the PNS generally
protects against arrhythmias, excessive vagal activity can
paradoxically promote arrhythmogenesis [1, 8].

Bradycardia-Facilitated Arrhythmias. Severe brady-
cardia (due to excessive vagal tone) can trigger ventricu-
lar arrhythmias via the long-short sequence mechanism.
This occurs in patients with torsades de pointes (TdP),
atrial fibrillation, or sick sinus syndrome. Overdrive pac-
ing or beta-adrenergic stimulation is often required in
emergency cases [8].

2) Sympathetic Hyperactivity and Triggered Ar-
rhythmias. Excessive SNS activity promotes afterdepo-
larizations and early spontaneous calcium release from
the sarcoplasmic reticulum (SR). This increases the like-
lihood of triggered activity, which plays a crucial role
in polymorphic ventricular tachycardia and catechol-
amine-induced arrhythmias [8]. Sympathetic hyperactiv-
ity plays a key role in the development and maintenance
of ventricular arrhythmias. It contributes to the overload
of cardiomyocytes with calcium, shortening the duration
of the action potential and increasing the dispersion of
repolarization, creating conditions for the occurrence
of triggered postdepolarizations. Modern therapeutic
strategies of neuromodulation are aimed not so much at
eliminating the arrhythmogenic substrate, but at reduc-
ing the sympathetic effect on the myocardium. The most
studied methods include:

- stellate ganglion block (especially bilateral), used in
patients with refractory ventricular tachycardia and long
QT syndrome;

- vagus nerve stimulation (VNS), which increases
parasympathetic activity and thereby suppresses the
proarrhythmogenic effect of the SNS;

- spinal cord stimulation (SCS) as an experimental
method for regulating autonomic balance in patients

with a high risk of ventricular arrhythmias [21]. Enhanced
expression of B1-adrenergic receptors in the atria of pa-
tients with persistent atrial fibrillation (AF) supports the
SNS’s role in AF progression [6, 8].

Excessive SNS activation, characterized by high levels
of norepinephrine and adrenaline, can contribute to ar-
rhythmogenesis through multiple mechanisms:

Adrenergic Atrial Fibrillation. Increased SNS activity
promotes atrial fibrillation (AF), especially in response to
stress, exercise, or acute illness. The mechanism involves
shortening of the refractory period, increased automa-
ticity, and enhanced triggered activity.Triggers include:
emotional stress, physical exertion, acute coronary syn-
dromes, hyperadrenergic states (e.g., pheochromocyto-
ma) [8].

Adrenergic Supraventricular Tachycardias. SNS over-
activity can induce or exacerbate atrial tachycardia,
atrioventricular nodal reentrant tachycardia, and atrio-
ventricular reentrant tachycardia. These tachycardias
often appear during exercise, emotional stress, or cate-
cholamine infusion [8].

Malignant Arrhythmias in Wolff-Parkinson-White
(WPW) Syndrome. SNS activation enhances conduction
through accessory pathways, increasing the risk of rapid
atrial fibrillation degenerating into ventricular fibrillation
(VF) and sudden cardiac death (SCD).Isoproterenol ad-
ministration can unmask high-risk conduction properties
in WPW patients [5, 8].

Long QT Syndrome (LQT1, LQT2) and Catecholami-
nergic Polymorphic Ventricular Tachycardia (CPVT). Pa-
tients with LQT1 develop arrhythmias on the basis of
exercise, whereas patients with LQT2 develop arrhyth-
mias due to emotion or auditory stimulation (i.e., alarm
sounds). CPVT is an inherited arrhythmogenic condition
due to SNS activation and occurs frequently during exer-
cise or stress in the young. These arrhythmias are well
controlled with beta-blockers and cardiac sympathetic
denervation (CSD) [8]. In hereditary channelopathies
like Brugada syndrome, LQTS and CPVT, sympathetic hy-
peractivity can be the major trigger for life-threatening
arrhythmias. In CPVT, catecholamine-mediated calcium
leak during diastole causes delayed afterdepolarizations,
and in Brugada syndrome fever and stress set off the
ECG picture and the potential for VF. Novel strategies are
focused on regulating neuropeptides, G protein-coupled
receptors, and central sympathetic nuclei. These strate-
gies pave the way for targeted neuromodulation in pa-
tients with hereditary forms of arrhythmias [22].

Ventricular Arrhythmias (VAs) and Myocardial Isch-
emia Acute ischemia exacerbates SNS activation, lead-
ing to ventricular tachycardia (VT), ventricular fibrillation
(VF), and electrical storm. Local norepinephrine release
contributes to myocardial damage and increases suscep-
tibility to VF. Beta-blockers and stellate ganglion block-
ade are effective strategies for reducing SNS-mediated
arrhythmias [5, 8].

Balancing Pathological and Protective Effects of the
Neuro-Cardiac Axis. The neuro-cardiac axis is not solely
regulated by central and peripheral nervous systems but
also by intramural cardiac ganglia, which play a pivotal
role in localized cardiac rhythm control.

Baroreflex Dysfunction and Arrhythmias. Impaired
baroreceptor reflex sensitivity (e.g., in hypertension)
diminishes autonomic adaptability, promoting catechol-
amine-driven arrhythmias. Reduced baroreflex function
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also correlates with decreased heart rate variability
(HRV), which is linked to increased mortality in heart
failure patients [2].

Ganglionic Plexuses and Arrhythmias. Epicardial gan-
glia located in the atria and ventricular bases can act
as local sympathetic triggers. Damage to these ganglia
(e.g., during myocardial infarction) may lead to auto-
nomic dysregulation, increasing the risk of late post-in-
farct arrhythmias. Selective ablation of ganglionic plex-
uses is already being explored as a potential treatment
for AF [5].

4. Modern Approaches to Autonomic Nervous Sys-
tem (ANS) Modulation in the Treatment of Arrhyth-
mias.

1) Pharmacological Methods for Influencing Auto-
nomic Heart Regulation aim to modify ANS activity to
control heart rhythm and prevent arrhythmias. The main
methods include:

e Beta-blockers. Reduce the influence of the sym-
pathetic nervous system on the heart, decreasing heart
rate and myocardial excitability.

e Antiarrhythmic drugs. Such as amiodarone, act on
ion channels to reduce the likelihood of arrhythmias.

2) Neuromodulatory strategies directly influence
ANS components to manage arrhythmias:

® Vagus nerve stimulation: Involves applying electri-
cal impulses to the vagus nerve to enhance parasympa-
thetic activity, which can suppress arrhythmias. Studies
have shown that this stimulation can reduce the dura-
tion of induced atrial fibrillation [6, 14].

e Renal denervation. A procedure aimed at reducing
sympathetic activity by ablating nerve endings in the
renal arteries. This can lead to lower blood pressure and
reduced cardiac load, decreasing the risk of arrhythmias
[14].

e Ganglionic blockers. Drugs that inhibit nerve im-
pulse transmission in autonomic ganglia, reducing sym-
pathetic stimulation of the heart and decreasing the like-
lihood of arrhythmias [14].
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These neuromodulatory strategies offer alternative
or complementary therapeutic options to treat arrhyth-
mias, especially in cases when traditional pharmacologi-
cal agents prove inadequately effective [14]. Apart from
its invasive counterparts such as vagus nerve stimulation
and renal denervation, several recent non-invasive neu-
romodulation modalities are of great interest. Transcu-
taneous vagus nerve stimulation (tcVNS) is one of the
emerging therapies which showed efficiency in reducing
atrial and ventricular arrhythmias via peripheral stim-
ulation of the vagus nerve. Other emerging modalities
are transcranial magnetic stimulation (TMS), which stim-
ulates central autonomic centers, and phototherapy, a
new modality still under investigation. These methods
provide a safer and more clinically applicable method for
autonomic modulation, particularly for patients with
contraindications to invasive procedures [23, 24, 25].

Conclusions.

The autonomic nervous system demonstrates a di-
chotomous role in the heart, as a modifier of physiolog-
ic rhythm and facilitator of arrhythmogenesis when its
sympathetic-parasympathetic balance is disrupted. High
sympathetic activities have been related to life-threat-
ening ventricular arrhythmias; on the other hand, para-
sympathetic mechanisms are involved in atrial fibril-
lation. Identifying these mechanisms is important to
develop effective therapeutic strategies. Although the
neuro-cardiac axis is traditionally viewed as a protective
system, emerging lines of evidence indicate that it can
become a foe under pathological conditions.

Prospects for further research.

Further investigations should be pursued to refine
such interventions as well as to elucidate our knowledge
regarding ANS-induced arrhythmogenesis. Whether the
ANS is ultimately a friend or foe rests on the ability of the
ANS to preserve homeostasis across a dynamic cardio-
vascular environment.
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HEMPOTEHHI CEPLUEBI APUTMII - PO/Ib ABTOHOMHOI HEPBOBOI CUCTEMM
[ HiNpoBCbKMii aeprKaBHUIN meauuyHUI yHiBepcuTteT (M. [Hinpo, YKpaiHa)
dr.Tkachenkoss@gmail.com

Y yili pobomi docnioryemeocs 8HeCcoK secemamueHoi Hepaosoi cucmemu (BHC) y cepyesi apummiii, 3 ocobnugoro
ys8azoto 00 8rsausy secemamusHo20 OucbasiaHcy AK NYCKOB020 MeXAHI3My 015 PO38UMKY NAMOs02IYHOI apummii.
Xo4a BHC wupoKo po32a1800eEMbCA AK pe2ynamopHa cucmema, wo nidmpumye cepyeso-cyoOuHHy cmabinbHicms, ece
binbwe daHuUx ceidyams npo me, wio 2inepakmusHicme abo ducgyHKyia BHC 8idizpae 8axcauay poss 8 apummozeHesi.
Y uili cmammionucaHo mexaHi3am, 3a 00rMoMO20H AK020 HAOMIPHA CUMIAMUYHA OKMUBHICMb CIIPUAE W/YHOYKOBUM
apummiam ma panmoeoi cepyesoi cmepmi, 0cobauso y nayieHmie 3i cmpyKkmypHUMU 30X80PHBAHHAMU cepysa abo
nicna nepeHeceHuUX 8ipycHUX 3ax80pto8aHb (Makux Ak COVID-19). Xo4a 3a2aa10M 3aXUCHi, HOOMIpHI 8a2ycHi ecpekmu
MOX(ymb 6ymu apummoceHHUMU, 0cobuB0 y 8UNAOKAX 8a2yCHO-0rocepedKo8aHoI ¢ibpunauii nepedcepdb ma
HelipokapdioeeHHo20 cuHKone. Ocobnusa yeaza npudinaemsca s8HympiwHit cepyesiti Hepgosili cucmemi (BCHC) —
mepexi, po3mauwiosaHili y cepyi, AKa Moxce He3anexHo Mmodyaroeamu pumm. [lpu cmpeci, iwemii abo 3ananeHHi
us cucmema pemoOestoe, CMeopYU MiKpocepedosuwa, wo crnpudtoms apummii. Kpim moeo, po3znsdaemscs
nomeHuyiliHa ponb Helipomediamopis, MAKUX AK HOPAGPeHasiH, ayuemunxoniH ma Heliponenmuod Y, ma 6naue Ha
36y0nusicmb cepys iIMyHHUX CU2HAi8 Ma 27aianbHUX KAimuH. Mu makox po32a50aemo meparnesmuyHi cmpameai,
CrpAMOBAHI Ha BezemamusHy MoOyAAuio. BoHU eapitotombcs 8i0 KAACUYHUX (PaPMAKoao2iYHuUX nioxodis
(Hanpuknad, 6ema-6ao0kamopu) 0o Hosux HelipomodynaauiliHux mepanil (HaNPUKAAd, cmumynayia 6ayKar4yozo
Hepea, 6s10Ka0a 3ipyacmux 2aHeasiie) ma ekcriepuMeHMasbHUX HeiH8a3UBHUX Midxo0ie (HanpuKaad, MPAHCKYMaHHA
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8az2ycHa cmumynaAyisa). BCHC mModynaoe apummivHi cunu, a makoxc yci cmabinizyroyi cunu, wo 00360s4¢€ iti bymu
npoapuUMMIYHOK Ma aGHMUAPUMMIYHOK, 3a7eXHO 8i0 cmpykmypu. 3HAHHA uiei nodsiliHoi poni € KpuMuUYHO
8aMH(IUBUM 0714 Kpawoi, binbw adanmosaHoi NpoghinakmuKu ma nikyeaHHA cepyesux apummid.

Knarouoei cnoea: asBmoHOMHAG Hepeosa cucmema, cepuesi apummii, cumnamuyHa 2inepakmusHicms, Helipo-

KapoianbHa sick, Helipomooynayis.

38’A30K nyb6anikauii 3 naaHOBaHMMM HAyKOBO-40-
cnigHUMK pobotamm.

OrnagoBa CTaTTA € YaCTMHOK HAYKOBO-AOCHiIAHOI
Temun «KomneHcaTopHO-a4anTUBHI peaKLii LeHTPaNAbHOT
Ta nepndepmnyHOi HEPBOBOI CUCTEMU B HOPMAJIbHUX Ta
NaToNIONYHNX YMOBAxX», HOMEpP LAEpPrKaBHOI peecTpauii
0123U100034.

Bcryn.

YacTo cepueBi apuUTMmii € pe3ynbTaTom BereTaTMBHOI
ancoyHKUii. HagmipHa cumnaTMyHa akTMBauia nos’s-
3aHa 3i W/AYHOYKOBMMU apUTMIAMM Ta PanToBOO cep-
LEeBOK CMepPTIo, TOAi AK MiABULLEHA MapacMmnaTUyHa
aKTUBHicTb nos’A3aHa 3 ¢ibpunauiero nepeacepsp.
Po3ymiHHs TouHoi posi BHC B apuTmoreHesi 6yno Kpu-
TUYHOO cdepoto gocnigxeHb [1, 2]. HesBaxkatoum Ha
Te, WO TPaauuinHui nornag nponoHye BHC Ak 3axucHy
Ta aflanTMBHY CMCTEMY, HOBi (paKTU BKa3yloTb Ha Te, LWO
3a MeBHMX NATONOrYHMX YMOB HeMpo-KapgiasbHa Bicb
MOKe MaTu Binblue WKIANMBUX HACNIAKIB, HiX cnpuaT-
NMBKMX. BaxnumBicTb yyacTi BereTatMBHOI HEPBOBOI CUCTe-
MW B apuTmoreHesi 6yna ocobMBo NpoAEMOHCTPOBAHa
B KOHTeKcTi naHgemii COVID-19. o 60% naLieHTiB 3 TAXK-
KMM nepebirom nepebyBanu B cTaHi aucbanaHcy BHC
(cumnatnyHa iHKpeuia Ta MapacumnaTuyHa genpecis),
O NOB'A33aHO 3 BUCOKUM apPUTMIYHUM PU3SUKOM fK
npu rocTPoMy, TaK i NpM NOCTKOBIZHOMY CUHApPOMI [3].
AHani3 NOBHOro TPAHCKPUNTOMY BUAB/AE MEXAHICTUYHI
03HAKW BarycHOro peKpyTyBaHHA, OMNoOCepeaKOBaHOro
LHC, npu CTpPYKTYpHMX 3axXBOPIOBAHHAX cepuA: cepue-
Ba BeretaTMBHa AgMcyHKLUIiA Bigirpae BakAnBy posb y
PO3BUTKY apUTMIli Ta panToBOi CMePTi MPU CTPYKTYPHUX
3axBOptoBaHHAX cepuA. et aputmoreHHUn GoH 3a3Bu-
Yall He0CTAaTHbO PO3Mi3HAETLCA B CTAaHAAPTHIN Tepanii
[4]. Ue cTaBuTb dyHAAMEHTANbHI NMUTAHHA NPO Te, YM
MOXHa TepaneBTUYHO BMKOPMUCTOBYBATUM BereTaTMBHY
MoZynAuito ana 3anobiraHHA Ta eEeKTUBHOTO NiKYBaHHA
apuTmin [5].

MerTa gocnigeHHs.

Po3rnaHyTn 38’A3kn mik BHC Ta cepuesumu aput-
MiIMW, BKIHOYAOUM LIAAXM BEreTaTUBHOI AUCOYHKL,
HacnigkmM gna cneundiyHUX apuTMIA Ta TepaneBTUYHI
METOAM — iCHYIOYI Ta NePCNeKTUBHI — CNPAMOBAHI Ha Be-
reTaTMBHY aKTUBHICTb. Y cnpobi 3'acyBaTu GyHKLUiT Heit-
pOKapAiaibHOi OCi B KOHTEKCTI apUTMoreHesy, ua pobo-
Ta IHTErpye KOHLUenuii HewoaaBHixX A0CNiAKEeHb.

OcHOBHa YacTuHa.

1. disionoriuHi ocHoBu poni BHC y cepu,i. Beretatuns-
Ha HepBOBa CUCTEMA PEry/It0E YaCTOTy CepLeBMX CKOPO-
YeHb Yepes NpoTuexkHi epektn cumnatuyHoi (CHC) Ta
napacumnaTtunyHoi (MHC) HepBOBUKX cUCTEM.

CMMNaTUYHA CTUMYANALIA (Yepe3 3B’A3yBaHHA Hopa-
ApeHaniHy 3 Bl-agpeHepriyHMMK peuentopamm) niasu-
LLYE YACTOTY CepLEeBUX CKOPOYeHb (Taxikapain), CKopoT-
ZIMBICTb MiOKapAa Ta 3MEHLUYE 4Yac NPOoBIgHOCTI Yyepes
AB-By30/. Lla peaKuia € KPUTUYHO BaAXKJMBOIO Mif Yac
cTpecy Ta ¢i3nyHOi aKTMBHOCTI. MapacMmnaTnyHa aKTU-
BaLina (onocepefKoBaHA 3B'A3yBaHHAM aLETUNXONIHY 3
MYCKapMHOBMMU M2-peLienTopamm) TaKoXK 3HUKYE Ya-

CTOTY cepLeBuX CKopoueHb (bpaauKkapaia), AB-nposia-
HiCTb Ta CKOPOT/IMBICTb, CMPUAIOYN CEPLEBO-CYAUHHOMY
roMeocTasy B yMoBax CMokKoto [6].

MpaBUAbHUI CUMMMATO-BarasibHUI GanaHCc [03BO-
NNTb afanTUBHO pearyBaT Ha ¢isionoriyHi ctpecopwu.
MNigBuweHa cMmnaTUYHaA QaKTMBHICTb NPU3BOAMTL A0
LUNYHOYKOBMX apUTMit Ta panToBOi CepLEeBOi cmepTi.
JOMiHaHTHMIA NapacMMnaTUYHMIA TOHYC 3a3BMYail 3axu-
LLA€E BiA, 3N105KiCHMX apuUTMii. HelogaBHi po3pobku B
HenpoKapaionorii nokasanu, wo BHC 3miHi0e cepLesuit
PUTM TaKOX LUAAXOM MOAYANALii aKTUBHOCTI BHYTpILU-
HbOI cepueBoi BereTaTMBHOI HepBoBOi cuctemm (BCC)
— KOMMJIEKCY TaHmMiiB, apepeHTHUX, iHTepPHENPOHIB Ta
edepeHTHUX HelpoHis. MaTonorii pemogentoBaHHA BCC
CTBOPIOOTb YMOBW A5 NOKaZIbHOI apuTMii. 3apa3 BOHa
AKTMBHO BUBYAETHCA AK TEPANEBTUYHA MilLEHb ANA NiKY-
BaHHA ¢ibpunauii nepeacepab (M) Ta iHWMX NaTonoriy-
HUX putmis [7, 8].

HewonaBHi gocnigXeHHA NOKasanu, WO aKTMBauiAa
B3-agpeHepriyHMx peuenTopiB Moxke nocnabatosaTtn
cepueBy AMchYHKLO Ta peMoaentoBaHHA MioKapaa npu
rinepTpodii, BUKAMKAHIA NEpPeBaHTAXKEHHAM TUCKOM,
LLLO NiAKPEC/IOE IXHIO MOTEHLiMHY TepaneBTUYHY POo/b Y
NiKyBaHHI cepL.eBO-CYAMHHMX 3aXBOptoBaHb [9].

1. BHympiwHsa cepuesa Hepgosa cucmema ma s0-
KanbHe gezemamusHe pemooentosaHHA. CTPyKTYpHO
cepue MICTUTb BNAaCHY MepeXy enikapAiaibHUX raHriis
Ta BHYTPILWHIX CEPLEBUX HEMPOHIB, OKPIM LLeHTpPasibHO-
ro BEreTaTMBHOrO KOHTPOO A1A MOAYANALi TOKANbHOT
enektpodizionorii. Y pasi xpoHiyHoro ctpecy, iHpapKTy
MioKapaa abo 3anaseHHs ua cuctema nigaaeTbes Bere-
TaTUBHOMY PEMOAE/NIOBAHHIO, TAKOMY AK 3MiHW LUi/b-
HOCTi raHrniosiB, ekcnpecii peuenTopis, a TakoX banaH-
cy Heillpomegiatopis. Lli 3miHM MOKyTb npussecTn o0
perioHaNIbHOT BereTaTMBHOI HEBIANOBIAHOCTI, WO NOCKU-
JIIOE apUTMIYHY Bpa3nmBicTb, 0cobaMBO B nepeacepasax
[5]. MNpw iHdapKTi MioKapaa Ta cepueBili HeAOCTaTHOCTI
pemogentoBaHHA ranrniis BCC TakoX CNpuAE PO3BUTKY
aputmin [10].

2. BeecemamueHa HelipoHHA naacmu4Hicme ma ceH-
cubinizayida. BereTaTMBHI WAAXU MOXKYTb CeHcUbinisy-
BaTMCA MNiCNA MOLWKOAMKEHHA Miokapga abo noBTOpHOI
afpeHepriyHoi cTMMynAuii, Wwo npussoauTb 4O MNOCKU-
JIEHHA HepBOBOI CTUMYAALLT, NOTYXXHUX pedAeKTOPHUX
peakuii Ta eKToniyHoi akTMBHOCTI. Lia HelpoHHa nna-
CTMYHICTb, 0CO6IMBO B CUMMATUYHMX 3ipUACTUX FAHAIAX
Ta BHYTPIiLWHIX cepueBux HEMPOHaAX, CNPUAE YTBOPEHHIO
apUTMOreHHOro cybcTpaTy, MOCUAIOIYM TPUFEPHY aK-
TMBHICTb Ta 3MeHLLIYyo4M pedpakTepHi nepioan [5]. Mo-
OentoBaHHA HelipoHiB BCC Ha 0CHOBI TPAHCKPUNTOMHMX
OaHUX O03BONSE Kpalie 3po3ymiTu ix 36yanusicTb Ta
byHKLUiOHaNbHI 0cO6MBOCTI. 3HAYHOK TAKOX € POnb
HEMPOHHUX B3AEMOAIN 3 rMiaibHUMU KNITUHAMK B NO-
Ka/IbHil BereTatuBHiIl perynsuii [11].

3. Yyacme enianbHux kaimuH y nepedadyi cueHanie
cepuesux HelipoHis. HeaaBHI [OCNIAMKEHHA NOKA3YHOTb,
WO rNianbHi KNITUHW BEreTaTUBHMX FAHIMNIIB HE AuLwe na-
CUBHO NiATPUMYIOTb POBOTY CepLeBUX HEMPOHIB, ane i
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AKTMBHO MOZYNIOKOTbL nNepegavy curHanis. BoHn matoTb
noTeHuian Ana 3anycky 36yannBoCTi raHrNiosis Ta BNAK-
BY Ha [0BrOCTPOKOBE BCTAHOB/AEHHA apUTMIYHUX Cyb-
CTPaTiB 32 YMOB XPOHIYHOro cTpecy abo 3axBOPIOBaHHA
yepes BUBINIbHEHHA LMUTOKIHIB Ta MOAYAOYUIA BNAUB
Ha 3BOPOTHE 3ax0on/eHHA HellpomeaiaTopis [8, 12].

4. Helipo-imyHo-cepyesa sicb. HoBi aaHi nigTsep-
OKYIOTb PO/ib 3ananbHOro pedaekcy, ABOHANPABIEHOrO
WAAXy MK imyHHOO cuctemoto Ta BHC. Mpo3ananbHi
LMTOKiHM, Taki AK IL-6 Ta TNF-a, moxyTb moayntoBaTu
BEreTaTMBHUIM TOHYC, 3MIHIOIOYM LLEHTPaNbHY Ta nepu-
bepuyHy HelpoHanbHy 36yanuBicTb. | HaBmaku, Ba-
r'YyCHa QaKTMBHICTb YMHWTbL MPOTM3ananbHy Aito Yepes
XONIHepPriYHy CUrHanisauito. 3anasnbHi NPoLEecu MOXKYTb
AKTMBYBATM 3ipyYacTMii raHMili, NOCUNIOKOYM CUMMIATUYHY
CTUMYAALIIO MiOKapaa Ta 36inblyoum pU3MK apuUTMi.
TakMM YMHOM, MOZYNALIA MOrO aKTUBHOCTI Ta KOHTPO/Ib
3aMaseHHA BBAXalTbCA NEpPCneKTMBHMMM NigxoAamu
00 NpodiNakTUKM Ta NiKyBaHHA apPUTMIl, BUKAMKAHUX
3ananeHHAM [13]. MopyweHHA perynauii wiei oci nig,
4yac CMCTEMHOTO 3anajeHHa (Hanpukaag, cencucy, mio-
KapauTy) CNpUAE eNeKTPUYHIA HecTabilbHOCTI Ta MoMKe
CMPOBOKYBaTK AK nepeacepaHi, TaK i WAYHOYKOBI apuT-
Mmii [14]. Kpim Toro, HeMpoiMmyHHUIN aucbanaHC MoxKe
CNPUATU CUCTEMHUM 3anasbHUM pPeaKkLuiam, AKi onoce-
pefKOBaAHO MOTipWylTh CepLeBO-CYyAUHHY  YHKL 0.
[aHi pocnigKeHb HEMPOKPUTUYHOT MeaULIMHK CBiAYaTb
npo Te, L0 NOPYLUEHHA B3aEMOAIT MiXK BEreTaTMBHOIO Ta
iMyHHOI cMCTEMamMM MoB’A3aHi 3 NiABMLLEHO cepLe-
BOIO BPA3/IMBICTIO Ta PO3BUTKOM apuUTMiii [15].

2. HeiipomegiaTopu Ta apuTMiuHi Tpurepu.

lepsuHHi Helipomediamopu BHC:

e CumnaTuyHa HepBoBa cuctema (CHC): OcHoBHUMM
HelipomegiaTopamu € agpeHaniH (eniHeppuH) Ta Hopa-
ApeHaniH (HopaapeHanin). Ix akTMBaLia Npu3BOAUTbL A0
36iNbLUEHHA YaCcTOTM CepLEBUX CKOPOUYEHb, MOCUNEHHS
aBTOMATU3MYy Ta CKOpPOYeHHA pedpaKTepHUX nepioais,
CTBOPIOHOYM YMOBU 418 apUTMIl [8].

e [MapacumnaTnyHa HepBoBa cuctema: OCHOBHUM
HelpomeaiaTopom € aueTnaxonid (AX). BiH 3HUXKYE ya-
CTOTY CepueBMX CKOPOYEHb, MOJOBXKYE pedpaKTepHi
nepioau Ta MoXe CNpUYNHATM BpaanKapaito Ta BarycHi
apuTmii [8].

Jlodamkosi cnisnepedasayi ma ixHaA posne.

Heliponentua Y (NPY): BuBiNbHAETbCA 3 cMMNATMY-
HUX HENPOHIB pa3om 3 HopagpeHaniHom. MigBulLye
CMMMNATUYHY aKTUBHICTb, O4HOYACHO 3HWUMKYHOUU TOHYC
6nykatoyoro Hepsa. NPY nocuatoe BHYTPILWHbOKNITUH-
He HAKOMWYEHHA KanbLilo B Kap4iomiouunTax, Lo MOXKe
CNPUATU eNEeKTPUYHIN HecTabinbHOCTI Ta apuTmiam. Mia-
BuLeHi piBHi NPY nos’A3aHi 3 BMLWOK 4acTOTOO WAY-
HouKoBMX apuTMil (LLUA) Ta ¢ibpunauii wayHoukis (PLU)
B YMOBaXx iWemii miokapaa. MNigsuieHi piBHi Heliponen-
Tuay Y (NPY) 6ynu BusBAEHi B KOPOHapPHOMY CMHYCi Ta
noB’A3aHi 3 TipWMMKW HaCNiAKaMM, BK/IOYAOUU CMepT-
HicTb [16].

[anaHiH: 3MeHLYE NapacMMNATUYHY aKTUBHICTb ONA
moaynaujii cepuesoro ToHycy. ik nig vyac roctporo no-
LUKOAKEHHA MiOKap4a, Xo4a BarycHe raJibMyBaHHA cep-
LLeBOro pUTMy MOTIM MPUTHIYYETLCA, LLLO NPU3BOAUTL A0
nigBULLEHOro noTeHuiany Ans aputmin. JocnigxeHHsA
OCTaHHIX POKiB MPOAEMOHCTPYBA/IM MOTEHLiaN ChneKci-
Hy, HOBOTO fliraHAay peuenTtopa ranaHiHy (GALR), y 3a-
6e3neyeHHi 3axmcHoI aii npotn ¢ibpunauii nepeacepab
waxom moaynsauii aktTmueHocTi GALR. CnekciH akTUBYE Ui

peLenTopu, WO NPU3BOAMUTL [0 3HUNKEHHA eNeKTPUYHOI
HecTabinbHOCTI Nepeacepab Ta 3MEHLLIEHHA 3anasieHHs,
LLLO 3HMKYE pU3KK Pibpunauii nepeacepab. Ui aaHi ceig-
YyaTb Npo Te, Wo GALR moxyTb ByTH noTeHUinHUMK mi-
LWEeHAMM ANA NiKyBaHHA Ta NPodiNakTUKK aputmii [17].

ApeHosuHTpudocdat (ATP) BnAMBaE Ha KasbLieBi
KaHanu, Wo MOXKe NpusBecTu go aputmin [5, 18].

3. ApuTmoreHHi edeKTu rinepakTMBHOCTI BereTa-
TUBHOI HEPBOBOI CUCTEMMU.

BHC € noaBiMHUM perynaTopom cepLeBoro putmy,
30aTHUM AK 3anobiratk, Tak i 3anyckatu aputmii. Hepas-
Hi JOCNIAMKEHHS MOKasyloTb, WO MOro BN/NMB BUXOAWUTb
33 paMKKM NPOCTOro 6anaHCy MiX CMMNATUYHO Ta Na-
pacMmnaTUYHO akTMBHicTIO [5, 12].

1) Mapacumnamu4yHa 2inepakmueHicmb ma cy6-
cmpamHa apummid. BarycHa cTUMynsLia NpusBoAUTb
0O rinepnonApu3sauii KapaiomiouuTis Ta NigBuLEHOT
reTeporeHHOCTi penonsapusauii. Lle CcTBOpHE 3MiHHI
pedpaKTepHi nepiogu, WO MNONErWYE MexXaHi3mu no-
BTOPHOrO BXoAy, 0cobnmBo B nepeacepaax. HagmipHuit
BaryCHMIM TOHYC MOXe BUKAUKATK Baryc-3anexHy ¢ibpum-
NAuio nepeacepap, WO NOACHIOE ii BULLY NOLWMPEHICTb Y
CMOPTCMEHIB Ha BUTPMBANICTb 3 NiABULLEHOK Napacum-
NaTUYHOI aKTMBHIcTIO [6, 12].

CuHOpom bpyzada ma idionamuy4Ha ¢ibpunayia
winyHoukie (EK3). Cungpom Bpyrasia NocuUOETbCA Ba-
rYCHOIO rinepakTUBHIcTI0, 0c06a1BO BHOUI. MigBMLLEHNI
napacMMnaTMYyHUIN TOHYC MOCUJ/IOE MiZMAOM CcermeHTa
ST, Wo NpM3BOAUTb A0 CMOHTaHHMX eni3oais Gibpunauii
WwAyHoukis (®B). IHdy3in i3onpoTepeHoNy Ta KapaiocTu-
MYAALIA MOXYTb TMMYACOBO MPUIHiYyBaTM BAarOTOHIYHY
®B [5].

BazomoHivyHa ¢ibpunsyis nepedcepob. HagmipHuit
BaryCHW TOHYC MOXe NpoBOoKyBaTu enizogn @I, ocob-
JINBO Nif, Yac CHy, Y NOCTNPAHAIaIbHOMY CTaHi Ta y CTaHi
crnokoto. Le 3HMKeHHA edeKTUBHOro pedpakTepHoro
nepiogy nepeacepab 36inblye MMOBIPHICTb re-entry
[8]. CnopTcmeHu, ocobamBO Ti, XTO 3aMMAETbCA TPEHY-
BaHHAMM Ha BUTPUBANICTb, HaCcTO MatOTb BUPAXKEHWUI Na-
pacMMnaTUYHKUI (BarycHWiA) TOHyC. Lle moke nposBas-
TUCA CMHYCOBOW BpaamKapaieto, CMHYCOBOK apUTMiED
Ta aTpioBeHTpUKynapHoto 6s10Kagoto | Ta Il ctyneHis
3a Tvnom Mobiua I. Taki 3miHM BereTaTMBHOI perynauii
CTBOPIOKOTb CXWJ/IbHICTb [0 PO3BWUTKY Baryc-3anexHoi
@I, ocob61BO y cTaHi cnoKoto, BHoYi abo nicas ixKi [19].
IHTEHCMBHA i3MYHA aKTUBHICTb TAKOX CMPUSE CTPYK-
TYPHUM Ta QYHKLIOHANbHUM 3MiHam y nepeacepasx:
36inbleHHI0 X po3mipiB, ¢ibpo3y, 3anaseHHo Ta pe-
MOZENIOBAHHIO BEreTaTUBHOI HEPBOBOI CUCTEMM, BKIO-
YakouM NiABULLEHY BaryCHY aKTUBHICTb. [OeAHAHHA LMX
¢dakTOpiB NigBULLYE PU3NK Po3BUTKY Py cnopTcmeHis.
BpaxoBytouu Wi 0cOBAMBOCTI, Y KAIHIYHIN NPaKTUL peKo-
MEHAYETbCA iIHAMBIAYANbHUI NiaXia A0 BEAEHHA TaKUX
NaLL€EHTIB, BKAOYAOYM PO3MAL KaTeTepHOoi abnauii sk
Kpaw,oro metoay fikysaHHA [20].

HelipokapdiozeHHuli cuHkone (HKC) ma acucmonis.
IMnboka b6paamnKapAis, CMHYCOBi Nay3M Ta HaBiTb TPaH-
3MTOPHA aCUCTOJIA MOXYTb BMHWMKATU MPW HagMipHIN
BarycHi akTmBaLii. Lle moxe cTatMca npu BasoBarasib-
Hii cuHKone (NCS), cMHApomi nmocTypanbHOi opToCTa-
TUYHOT Taxikapgaii (POTS) Ta rinepyyTAnBOCTi KAPOTUAHO-
ro cuHyca. NMpoBoKyBanbHi GpaKTOpU: TPUBANE CTOAHHS,
NCUXIYHUI cTpec, 6iNb, LWAYHKOBO-KULIKOBA CTUMYAALLIA
(HanpuKknaga, KoBTaHHSA, aedekauin) [8].
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MidsuweHuli pusuxk panmosoi cepuesoi cmepmi
(PCC) TinepakTueHicTb CHC TicHO noB’A3aHa 3 panToBoto
cepueBoto HegocTaTHicTio (PCC), cnpuumHeHoto ¢ibpu-
NAUiEl0 BEH, 0CO6MBO Y MALEHTIB 3i CTPYKTYPHUMM 3a-
xBoptoBaHHAMM cepus (C3C), iHbapKkTOoM Miokapaa (IM)
abo cepuesoto HegocTaTHicTio. CHC 3anyckae AK aBTo-
MATUYHI, TaK i peunamBHi apuUTMIi, WO NPM3BOAUTbL A0
e/IeKTPUYHOI HecTabinbHocTi. Xoya MHC 3arasom 3axu-
LWa€ Big, apuMTMIiiA, HagMipHA BarycHa akTUBHICTb MOXe
napagoKcanbHO CNPUATU apuTmoreHesy [1,8].

Apummii, wjo nonezwyromocs 6padukapoiero. TaXKKa
bpaguKapaia (Yyepes HagMipHUIA BaryCHUIM TOHYC) MOXKe
CMPOBOKYBATU LUIYHOUYKOBI apUTMIii 4epe3 mexaHism
[,0Bro-KOpOTKOI nocnigoBHoOCTI. Lle Tpannaetbeca y na-
uieHTiB 3 torsades de pointes (TdP), dibpunsuieto nepes-
cepab abo cMHAPOMOM CnabKocTi CMHYcOoBOro By3na. Y
HeBiAKNAAHUX BUMNAZKaX YacTo NOTpibHa NiasuLLyBab-
Ha cTmynAuis abo 6eTa-agpeHepriyHa ctumynsauia [8].

2) Cumnamuy4Ha 2inepaKkmueHicme ma mpuzaepo-
8aHi apummii: HagmipHa aktnBHicTb CHC cnpusae noct-
Aenonapusauii Ta paHHbOMY CMOHTAHHOMY BUBIJIbHEH-
HIO KafbLito i3 capKonsasmatuyHoro peturynymy (CP).
Lle 36inbluye MMOBIpHICTb TpUrepHoi akTUBHOCTI, AKa
Bigirpae BMpiwanbHy posb Y NoAiMOpPdHIi WAYHOUKOBIN
TaxikapAii Ta apuTMmiAx, iHAYKOBaHMX KaTexo/liaMiHamu
[8]. CMmnaTuuyHa rinepakTMBHICTb Bifirpae Kaw4oBy
pPO/ib Y PO3BUTKY Ta MIATPUML LUAYHOYKOBUX apUTMIN.
BoHa cnpuAe mepeBaHTa*KEHHIO KapAiOMiOUUTIB Kasb-
LiEM, CKOPOYYOUM TpMBaNicTb NoTeHujiany Aji Ta 36inb-
WYUK gMCcnepcito penonapusauii, CTBOPHOKYM YMOBM
0151 BUHUKHEHHSA 3anyweHux noctaenonsapusadin. Cy-
YacHi TepaneBTMYHI cTpaTerii Helipomoaynauii cnpamo-
BaHi He CTi/IbKW HA YCYHEHHA apUTMOreHHOro cybcTparty,
CKIZIbKM Ha 3MEHLIEHHA CMMMATUYHOIO BMJIMBY HA Mio-
Kapg,. [lo Halbinbl BUBYEHMX METOAIB HanexaTb:

- bnokaga sipyactux raHmiis (0co611MBO ABOCTOPOH-
HSA), WO 3aCTOCOBYETbCA Yy MALEHTIB 3 pedpaKTepHOI
LUTYHOYKOBOHO TaxiKapAi€lo Ta CMHAPOMOM MOAOBKEHO-
ro iHtepsany QT;

- ctumynauis baykatouoro Hepsa (CBH), sika nigsu-
LLYE NAaPaCUMMATUYHY aKTUBHICTb i TUM CaMUM MPUTHi-
Yye NpoapuTMmoreHHUin epekt CHH;

- CTUMYAIALiA cnUHHOro mo3kKy (CCM) sk eKkcnepu-
MeHTaNbHUI MeToA, perynauii BeretatmsHoro 6anaHcy
Y NALEHTIB 3 BUCOKMM PU3UKOM LLUNYHOUYKOBMX apUTMIl
[21]. NigBuwEeHa ekcnpecia Br-agpeHepriyHnx peuento-
piB y nepeacepanx nauieHTiB i3 nepcuctytodoto ¢ibpu-
nAauieto nepeacepab (PM) nigreepaskye ponb CHC y npo-
rpecyBaHHi ¢ [6, 8].

HagmipHa akTtmsauia SNS, Wo xapakTepu3yeTbCa BU-
COKMM piBHEM HOPaApeHasniHy Ta agpeHaniHy, moxe
CNPUATU apUTMOTreHesy Yepes YNCAEHHI MexaHi3Mmun.:

AdpeHepziyHa ¢ibpunayia nepedcepos. MigulLeHa
aKkTMBHicTb CHC cnpuse pos3suTKy ¢ibpunauii nepea-
cepab (®M), ocobamnso y BiAnoBiAb Ha cTpec, di3nyHe
HaBaHTaXKeHHA abo rocTpe 3axBOPHOBAHHA. MexaHi3m
BK/IIOYAE CKOPOYEHHA pedpakTepHOro nepioay, niasu-
LWEeHHA aBTOMAaTM3My Ta MOCWJIEHHA TPUTrepHOi aKTWB-
HocTi. Tpurepy BKAKOYAIOTb: EMOLLIMHUIA cTpec, disnyHe
HaBaHTaXXEHHA, TOCTPi KOPOHApHi CMHAPOMM, rinepa-
ApeHeprivyHi cTaHu (Hanpuknaa, peoxpomoumnTtoma) [8]

AdpeHepaiuyHi HadwyHo4ykosi maxikapdii. Tine-
pakTuBHicTb CHC moKe BMKAMKATM abo mocuauTu ne-
pefacepaHy TaxiKapAilo, aTpiOBEHTPUKYNAPHY BY3/10BY
peunamBylovy TaxiKapZilo Ta aTPiOBEHTPUKYNAPHY pe-

uMAamMBytouy Taxikapaito. Lli TaxikapAii 4acTo BUHMKAOTb
nif Yac isMYHOro HaBaHTAXKEHHSA, eMOLAHOro cTpecy
abo iHbysii KaTexonamiHis [8].

3n0sKicHi apummii npu cuHOpomi Bonegha-lNapkiHco-
Ha-Yalima (WPW). Aktusauis CHC nocutoe npoBiaHicTb
yepes3 [0AaTKOBI WAAXK, 36inblUyOYM PUSKUK WBUAKOT
bibpunauii nepeacepab, Wo nepepoctae y dibpunauio
WwayHoukis (®L) Ta pantoBy cepueBy cmepTb (PCC).
Mpuiiom i30NpoTEPEHONY MOXKE BUKPUTU BIACTUBOCTI
NPOBIAHOCTI BMCOKOrO PU3MKY Yy MALLEHTIB i3 CMHAPO-
mom WPW [5, 8].

CuHOpom nodosxceHo2o iHmepesany QT (LQT1, LQT2)
ma KamexonamiHepaiyHa MoaiMopgHA WAYyHOYKO8A
maxikapoia (KMLUT). Y nauienTis 3 LQT1 apuTtmii po3su-
BatOTbCA Ha T/i QiI3MYHUX HAaBaHTaXKeHb, TOAI AK Y naui-
€HTiB 3 LQT2 apuTmii po3BuBatoTbCca yepes emou,ii abo
CNYXOBY CTUMYAALitO (TOBTO 3BYKM TpMBOrM). XpOHiyHa
BeHO3Ha Tpomboembonia (XBT) — Le cnagKoBuii apuT-
MOTEHHWIN CTaH, CMPUYMHEHWUI aKTuBauieto CHC, akui
4YacTo BMHMKAE Mig 4ac ¢i3MYHMX HaBaAHTAXKeHb abo
cTpecy y monogux ntogen. Lii aputmii nobpe KoHTponto-
toTbcs BeTa-6/10KaTOpamm Ta CeEpLEBOIO CUMMMATUYHO
AeHepBsauieto (CCA) [8]. Mpu cnagKoBux KaHanonartiax,
TaKux AK cnHapom bpyrapa, LQTS ta XBT, cumnatnuyHa
rinepakTUBHICTb MOXe 6YyTM OCHOBHMM TPUrepom AnA
Hebe3neyHux gna Xutta aputmin. Mpu XBT onoce-
peaKoBaHUIM KaTexonaMiHaMW BWUTIK Kasblio nig vac
0iaCTONM BUKAMKAE 3aTPMMKY NOCTAenonApusauii, a
npv cuHapomi bpyraga nMxomaHKka Ta cTpec noripy-
t0Tb KapTuHY EKI Ta NOTEHLiNHY MOMXAUBICTb PO3BUTKY
dibpunauii wayHoukis. HoBi cTpaTerii 3ocepesKeHi Ha
perynauii HelponenTuAiB, peLenTopiB, MOB’A3aHWUX 3
G-6inKkom, Ta LEeHTPaNbHUX cMMNaTUYHKUX aaep. Li ctpa-
Terii BiAKPMBAIOTb WAAX ANA LiNecnpAMOBaHOI Henpo-
MmoZaynAauii y nauieHTis 3i cnagkosummn popmamu apuT-
min [22].

LLnyHoukosi apummii (LUA) ma iwemia miokapda lo-
CTpa iwemia nocuntoe aktmeauito CHC, Wwo npmns3BoanTb
[0 WAyHouKoBoi Taxikapaii (LUT), ¢ibpunauii wayHoukis
(PLU) Ta «eneKkTpuyHOro WTopmy». JIoKanbHE BUBINb-
HEHHA HOpaZpeHaniHy CNpPUAE NOLUIKOANKEHHIO MiOKap-
43 Ta NigBuULLYe cxmnabHicTb o PLU. BeTta-6nokatopu Ta
610Kaaa 3ipyacTux raHrniie € eGeKTUBHUMMU CTpaTEriAMM
017 3MEHLUEHHA apuTMmin, onocepegKosaHmx CHC [5, 8].

BanaHcyBaHHA NATONOrYHUX Ta 3aXMCHUX edeKTiB
Helipo-KapgianbHoi oci. HelipokapgianbHa Bicb pe-
TYNIOETbCA HE NULLEe LEHTPasbHO Ta nepudepuyHoto
HEPBOBUMM CUCTEMAMM, ane i BHYTPILUHbOCTIHKOBUMMU
CepLeBMMU FraHMiAMM, AKi BigirpatoTb KAKYOBY POJb Y
JIOKaNi30BaHOMY KOHTPOAI CEpLEBOrO PUTMY.

JucehyHkyia 6apopegnekcy ma apummii: MopyweHa
YyTAMBICTb BapopeLenTopHoro pednekcy (Hanpuknag,
npu rinepTeHsii) 3HUKYE BEreTaTUBHY afanTUBHICTb, WO
CNPUAE PO3BUTKY apUTMIN, 3yMOBNEHNX KaTexonamiHa-
MU, 3HUKeHa OyHKUia bapopedneKcy TaKoXK KOpesntoe
3i 3HMXKEeHHAM BapiabenbHocTi cepuesoro putmy (BCP),
LLL0 NOB’A3aHO 3i 36iNbWEHHAM CMEePTHOCTI Y NALLiEHTIB i3
CepLeBo HeoCTaTHICTHO [2].

laHenioHapHi cnnemeHHAa ma apummii EnikapaianbHi
raHrnii, po3TaloBaHi B OCHOBax nepeacepab i WAyHOY-
KiB, MOXYTb AiATW AK IOKaNbHI CUMNATUYHI Tpurepw. MNo-
LUKOAMKEHHA UMX raHmiiB (Hanpuknag, nig vac iHbapKTy
MioKapZia) MoKe NMpPU3BECTU A0 BEreTaTMBHOI Aucpery-
nAauji, 36inblWyoYM pU3MK Mi3HIX NOCTIHPAPKTHUX apuUT-
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Mili. CenekTmMBHa abaALiA raHrNio3HUX CANETEHD BXe [0-
CNiAXKYETbCA AK MOTEHLUIMHUIA MeToz NikyBaHHA ®I1 [5].

4. CyyacHi nigxogu Ao moaynsauii BereTaTUBHOI He-
pBoBoi cuctemu (BHC) npu nikysaHHi aputmin

1) ®apmakonoriyHi MeToau BNAUBY HA BEreTaTUBHY
perynauito cepua cnpAmMoBaHi Ha 3MiHy akTuBHoOCTI BHC
ON1A KOHTPOIO CepLeBoro pUTMy Ta 3anobiraHHA apuT-
miam. OCHOBHI MeToAM BKAKOYAKOTb:

e beTa-6/10KaTopK: 3MEHLLYIOTb BM/IMB CUMMATUYHOI
HEepPBOBOI CUCTEMM Ha CepPLLE, 3HUMKYIOYM YACTOTy cepLie-
BUX CKOPOYeHb Ta 36yAanBICTb MioKapaa.

e AHTMAPUTMIYHI nNpenapaTu: TaKi AK amiogapoH,
Ait0Tb Ha iOHHI KaHanu, 3MeHLWYYM MMOBIPHICTb apuUT-
Mil.

2) Helipomogayniotodi  ctpaTerii  6e3nocepegHbo
BM/IMBAIOTb HAa KOMNOHeHTM BHC anAa KOHTponto apuT-
Mi:

e Ctumynauia 6aykatoyoro Hepsa: nepenbayae 3a-
CTOCYBAHHA eNIeKTPUYHMUX iMNyabciB Ao 6ayKatoyoro
HepBa A/1A MOCUIEHHA MAPacMMMATUYHOI aKTUBHOCTI,
O MOXe NMpUrHivysatu aputmii. JlocnigeHHAa nokasa-
NN, WO UA CTUMYNALIA MOXe CKOPOTUTU TPUBANICTb iH-
AyKoBaHoi ¢ibpunsauii nepeacepap (6, 14].

e PeHanbHa AeHepBalifa: npoueaypa, CNpAMoBaHa
Ha 3HWXKEHHA CMMMATUYHOI aKTUBHOCTI LIAAXOM abns-
Lii HEPBOBMX 3aKiHYEHb Y HUPKOBMX apTepiax. Lie moxke
NPU3BECTU [0 3HUKEHHA apTepiaslbHOro TUCKY Ta 3MEeH-
LWEeHHA CepLeBOro HaBaHTaXKEHHA, 3MEHLUYIOYM PU3MK
aputmin [14].

e [aHrniobnokatopu: npenapatu, WO MNPUTHIYYIOTb
nepefavy HeEPBOBMX iIMMY/bCiB Y BEreTaTUBHUX FaHINiAX,
3MEHLYIOYN CUMMATUYHY CTUMYMIALIKO CcepuA Ta 3MeH-
LIYOUYM MMOBIPHICTb apuTmin [14].

Li HelipomopynAauinHi cTpaTerii NponoHyTb anb-
TepHaTUBHI ab0 A04aTKOBI TepaneBTUYHI BapiaHTU NiKy-
BaHHA apUTMIilA, 0C06MBO Yy BMNAAKaX, KOAW TpagmLini-

Hi dapmakonoriyHi 3acobu BUABNAIOTLCA HEAOCTAaTHLO
edekTBHUMM [14]. OKpim iHBA3UBHMX aHANOriB, TaKUX
AK CTUMYAALA BayKatouoro HepBa Ta feHepBaL,if HUPOK,
KiZIbKa HelloAaBHiX HEeiHBAa3MBHMX METOAIB Helipomoay-
nauii NnpeacTaBnATb BEAMKUI iHTepec. TpaHCKyTaHHa
cTumynsuia 61ykatoyoro Hepsa (TCEH) € ogHieto 3 HoBUX
Tepani, AKa NPOAEMOHCTPYBasa epeKTUBHICTb Y 3MEH-
WEeHHi nepeacepAHNX Ta LWAYHOYKOBUX apUTMIN LLUAAXOM
nepudepuyHoi ctumynauii 6iykatoyoro Hepsa. [HWKUMHK
HOBMMM METOA4AaMM € TPAHCKPaHialbHa MarHiTHa CTu-
mynagia (TMC), ska CTUMYNOE LEHTpasibHi BereTaTUBHi
LeHTpU, Ta poToTepanis, HOBUA MeToh, AKUI Bce Le
pocnipxkyeTbea. Ll metoan 3abesnevytoTb 6e3neyHiwnia
Ta KANiHIYHO 3aCTOCOBHIWNIA MeToA BereTaTUBHOI Moay-
NnAuii, 0co6MBO ANA NALIEHTIB 3 NPOTUNOKA3aHHAMM A0
iHBa3MBHMX Npoueayp [23, 24, 25].

BucHoBKM.

BereTtaTMBHa HepBOBa CUCTEMA AEMOHCTPYE AUXO-
TOMiYHY ponb y cepui, Ak moaudikaTop disionoriuHoro
pUTMY Ta MoJserwyBay apuTmoreHesy, Konu nopylie-
HUI Ti cMMNaTUKO-NapacMmnatMyHMii 6anaHc. BucoKa
CMMMNATUYHA aKTUBHICTb NoB’A3aHa 3 HebesneyHumu
ANA KUTTA WAYHOYKOBMMM apUTMISMMU; 3 IHLLOTO BOKY,
napacMmMnaTUYHi mMexaHi3mu 3agiaHi y ¢ibpunauii ne-
peacepab. BuaBneHHA LMX MeEXaHi3MiB Bakivee A1
pO3p06KM edeKTUBHUX TepaneBTUYHUX CTpaTeriin. Xoya
HeWpo-KapaianbHa Bicb TPAAMLIMHO PO3rNALAETHCA AK
3aXMCHa CUCTeMa, HOBI AaHi CBigYaTb NPO Te, WO BOHA
MOe CTaTW BOPOrom 3a NaToNO0rYHMUX YMOB.

MepcnekTUBM NOAANbLUUX [OCNIAMKEHD.

HeobxigHo npoBecTy noganblui AOCAIAMKEHHA AnA
BLOCKOHA/NIEHHA TaKMUX BTPYYaHb, @ TaKOXK ANA YTOYHEH-
HA HaWWX 3HaHb LWOAO apuUTMOreHesy, iHAYKOBAHOrO
BHC. Yu 6yae BHC 3pewwToto gpyrom 4n BOporom, 3ane-
*KWUTb Big, 3aaTHOCTi BHC nigTpumyBaTtn romeocTtas y gu-
HaMiYHOMY cepLEeBO-CYAMHHOMY CepesOBMLL.
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HEMPOTEHHI CEPLLEBI APUTMIT — PO/Ib ABTOHOMHOI HEPBOBOI CUCTEMU

TkaueHko C. C., PoguHcbkuii O. I., Toposa M. O.

Pestome. Y poboTi BUCBIT/IIOETLCA CKAaAHa Ta baratorpaHHa posib aBTOHOMHOT HepeoBoi cuctemu (AHC) y BUHMK-
HEeHHi, nporpecyBaHHi Ta NiATPMMLI cepLeBUX apuUTMIl. AHaNi3yoTbCA cyvacHi yasneHHa npo AHC He nvwe AK agan-
TUBHY PEryIATOPHY CUCTEMY, @ 1 NOTEHLiNHe AXKepeno apMTMOreHHOro BNAMBY B YMOBax NaTosorii. BctaHoBAeHO,
WO HagMipHa aKTMBALA CMMNATUYHOI YacTMHM AHC acouitoeTbCA 3i WIYHOYKOBMMM apUTMIAMM T PANTOBOIO cep-
LLEBOIO CMEPTHO, TOAi AK HAA/IMLLIKOBUIM NapacumMnaTUYHMIA BNAUB cpUYmHAe GibpunsLito nepeacepab, CUHKONAb-
Hi CTaHU Ta iHWIi nopyweHHA putMmy. OcobaunBy yBary NnpuaineHo iHTpamypanbHin HEPBOBI cUCTeMi cepuA, 34aTHil
aBTOHOMHO 3MiHIOBATU PUTM Yy BiANOBIAb Ha iWemito, 3ananeHHA Yn ctpec. ONMCAHO HeMpPOHaAbHY NAACTUYHICTD,
pemoaentoBaHHA raHMmiiB, 3MiHM B LWiNbHOCTI peLenTopiB i HelipomeaiaTopis, WO CTBOPHOOTb JIOKA/IbHI apUTMO-
reHHi cybctpaTn. PO3rsHYTO posib MiafibHUX KAITUH Y MoAaynauii Helipocepuesoi NPOBiAHOCTI, a TaKOX 3HAUYEHHSN
HEeMpOo-iMyHHOTO 3B’A3KY, 30KPEMA Y4acTb LUTOKIHIB, Y 3MiHi 36yAMBOCTI cepLeBux HEMPOHIB. AHani3yoTbea Aii oc-
HOBHUX Helpome/iaTopiB — HopaApeHaniHy, aueTUAXoNiHY, HelponenTuay Y, ranaHiHy — Ta iXHili BNWB Ha e/IeKTpo-
disionoriyHi BnactMeocTi Miokapga. 3HayHy yBary NpUAiNeHo KAiHIYHMM NpoABaM CUMMNATUYHOI Ta NapacMmnaTiy-
HOI rinepaKTUBHOCTI, BKAtoYatoum Gibpunauio nepeacepab, WIYHOYKOBY Taxikapaito, cuHapom bpyraaa, CMHYCOBI
naysu, Baryc-3a/iexkHi apuTmii y CNopTCMeHiB Towo. Po3rnaaaoTbes Ak papmakonoridHi nigxoam (6eta-610Kkatopu,
amiofapoH), TaK i iHBa3MBHI MeToaM HerMpomoaynauii: cTumynaLis 6aykatouoro Hepsa, 610Kaa 3ipYyacToro raHmito,
HUpPKOBa AieHepBaL,in. TaKoX ONMCcaHo iHHOBALLiMHI HEIHBA3MBHI TEXHO/IOTT, 30KpeMa TPaHCLWKIpHY CTUMYAAL0 6y-
Katoyoro HepPBa, MarHiTHY CTUMYALi0 Kopu Ta doToTepanito. HarosowyeTbca Ha Tomy, Lo AHC BUKOHYE AK 3aXMCHY,
TaK i naToreHHy OYHKLit0 3aN1eXKHO Bif, KOHTEKCTY. MOpyLLIEeHHA cMMMaTo-BarasbHOro 6anaHcy cnpusae GopmMmyBaHHIO
apUTMIN, WO NiATBEPAXKYETLCA Y NaLieHTiB nicna COVID-19, npu cepuesii HeAOCTATHOCTI, iLlemii, 3ananbHMX 3aXBO-
proBaHHSAX cepud. Y NigcyMKy NigKpectoeTbca HeobxiaHICTb MMboKoro po3ymiHHsA gii AHC gns TouHiwoi giarHocTu-
KM, cTpaTUdikaLii pu3nKy Ta nepcoHanisosaHoro Bubopy Tepanii Npu apuTMisX pi3HOro reHesy.

Knto4oBi cnoBa: aBTOHOMHa HEPBOBaA CUCTEMA, CEPLLEBI aPUTMIi, CUMMNATUYHA FinepPaKTUBHICTb, HEMPO-KapAia/ib-
Ha Bicb, HEMpomoAaynaLis.

NEUROGENIC CARDIAC ARRHYTHMIAS - THE ROLE OF THE AUTONOMIC NERVOUS SYSTEM

Tkachenko S. S., Rodynskyi O. G., Horova M. O.

Abstract. The paper highlights the complex and multifaceted role of the autonomic nervous system (ANS) in
the onset, progression, and maintenance of cardiac arrhythmias. The current understanding of the ANS as not only
an adaptive regulatory system but also a potential source of arrhythmogenic influence in pathological conditions
is analyzed. It has been established that excessive activation of the sympathetic part of the ANS is associated
with ventricular arrhythmias and sudden cardiac death, while excessive parasympathetic influence causes atrial
fibrillation, syncope, and other rhythm disturbances. Particular attention is paid to the intramural nervous system
of the heart, which is capable of autonomously changing the rhythm in response to ischemia, inflammation, or
stress. Neuronal plasticity, ganglion remodeling, and changes in the density of receptors and neurotransmitters
that create local arrhythmogenic substrates are described. The role of glial cells in the modulation of neurocardiac
conduction is considered, as well as the importance of neuro-immune communication, in particular the
participation of cytokines, in changing the excitability of cardiac neurons. The actions of the main neurotransmitters
— noradrenaline, acetylcholine, neuropeptide Y, galanin — and their influence on the electrophysiological properties
of the myocardium are analyzed. Considerable attention is paid to the clinical manifestations of sympathetic and
parasympathetic hyperactivity, including atrial fibrillation, ventricular tachycardia, Brugada syndrome, sinus pauses,
vagus-dependent arrhythmias in athletes, etc. Both pharmacological approaches (beta-blockers, amiodarone) and
invasive methods of neuromodulation are considered: vagus nerve stimulation, stellate ganglion blockade, renal
denervation. Innovative non-invasive technologies are also described, including transcutaneous vagal stimulation,
cortical magnetic stimulation, and phototherapy. It is emphasized that the ANS performs both a protective and
pathogenicfunction depending onthe context. Disruption of the sympatho-vagal balance contributes to the formation
of arrhythmias, which is confirmed in patients after COVID-19, with heart failure, ischemia, and inflammatory heart
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diseases. As a result, the need for a deep understanding of the action of the ANS is emphasized for more accurate
diagnosis, risk stratification, and personalized therapy for arrhythmias of various genesis.

Key words: autonomic nervous system, cardiac arrhythmias, sympathetic overactivity, neuro-cardiac axis, neu-
romodulation.
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Polycystic ovary syndrome is becoming increasingly common nowadays, with one in ten women worldwide fac-
ing this problem. Detecting this endocrinopathy is considered a difficult task, but this field is currently undergoing
intensive development due to the percentage increase in prevalence and the danger of development, as the disease
provokes the appearance of concomitant pathologies, including infertility, metabolic syndrome, obesity, impaired
glucose tolerance, type 2 diabetes mellitus, cardiovascular risk, depression, obstructive sleep apnoea, endometrial
cancer, etc. The aim of this study is to substantiate the influence of central and peripheral obesity on the onset of
the disease. Adipose tissue secretes several biologically active substances — adipokines, for example, leptin, which
has an inhibitory effect on insulin-induced ovarian steroidogenesis; adiponectin, which plays an essential role in the
production of progesterone and oestrogen, ovulation and reduction of gonadotropin-releasing hormone secretion,
including affects the secretion of luteinising hormone by the pituitary gland and triggers the secretion of oestradiol;
chemerin, which can disrupt follicle-stimulating hormone-induced follicular steroidogenesis, and others. As we can
see, tissue secretion has a direct impact on a woman's reproductive function. The lipid profile of adipose tissue can
also change, affecting PCOS symptoms (primarily by acting on the hypothalamic-pituitary-ovarian axis) and the fur-
ther development of the pathology. Understanding these changes, as well as the relationship between excess weight
and ovarian dysfunction, will allow for a comprehensive approach to the creation of screening programmes and
treatment standards, as well as preventive measures for patients with polycystic ovary syndrome.

Key words: obesity, dyslipidemia, polycystic ovary syndrome, adipocytokines, insulin resistance.
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Introduction.

Polycystic ovary syndrome (PCOS) is a common en-
docrinopathy that occurs in women of reproductive
age and is characterised by hyperandrogenism, poly-

cystic ovaries, chronic anovulation and metabolic ab-
normalities [1, 2].

A large questionnaire survey of 26,638 women
showed that menstrual irregularities and anovulation
correlated with overweight or obesity. In women with
significant obesity, the frequency of menstrual disor-
ders was 3.1 times higher than in women of normal
weight [3].

PCOS is the leading cause of female reproductive
and metabolic dysfunction, diagnosed in more than
1 in 10 women worldwide. However, despite its high
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