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OCD, also known as obsessive-compulsive neurosis, is traditionally defined as a psychogenically caused anxiety
state, the clinical content of which is made up of involuntarily arising thoughts and actions, to which patients are
critical and unsuccessfully struggle with them.

The incidence of OCD is about 1.5% in the general population, and the prevalence of anxiety-phobic disorders
reaches 5% in the population, which makes the issue of their study significant and relevant.

The problem of studying various aspects of the pathogenesis of OCD is far from being solved. Various studies
have examined the relationship between the etiopathogenesis of OCD and the personality traits of patients, co-
morbid affective-anxiety spectrum disorders, and genetic and biochemical factors. However, a single model of the
etiopathogenesis of OCD has not yet been created.
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MODERN VIEWS ON THE PHYSIOLOGICAL AND BIOCHEMICAL MECHANISMS
OF PANIC DISORDERS
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WHO states the spread of panic disorders among the population of the planet, the manifestation of which is
stimulated by various stressful events — pandemics, wars, etc. Treatment of disorder is not always effective, often
the disorder takes a chronic form. Identifying causes and improving scientific approaches to the study of physio-
logical and biochemical mechanisms of panic disorders can help to discover the best treatments. Purpose of the
study: Meta-analysis of scientific literature on modern studies of physiological and biochemical mechanisms of panic
disorders. Often panic disorders have common correlates with diseases of different organ systems. There is a lot of
experimental evidence of panic and breathing. It is proved that hyperventilation and hypoxia have panicogenic prop-
erties. Some pharmacological agents provoke panic. The development of panic disorders is observed in the presence
of chemical imbalance in different brain structures: brain stem, hypothalamus, cerebellum and cortex. The cause of
respiratory disorders may be dysfunction of homeostatic systems. People with panic disorders have recorded chang-
es in the bioelectric activity of the CNS neurons. In understanding the causes and consequences of panic disorders,
biochemical studies that are currently small are important. There is scientific evidence that the potential capacity of
CO2 and lactate changes the brain pH, that is, pH chemosensing can be important. Therefore, a picture of panic dis-
order is a complex result of numerous physiological and biochemical processes in various networks of brain neurons
and the main systems of the bodly.

Key words: panic disorder, breathing, brain centers related to panic, hypotheses of the pathogenesis of panic
disorders.
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orders [1]. Panic disorder often leads to loss of work ca-
pacity. Panic disorder leads to disability, and treatment
of the disorder is very often ineffective. Identifying the
causes and mechanisms of panic attacks and panic dis-
orders can help in discovering better treatment methods
[2].

In recent decades, scientific research has shown that
breathing is one of the main human functions involved
in the phenomenology and biological mechanisms of
panic disorder. It has long been known that through the
regulation of breathing, a person is able to change their
physical and mental state.

There are studies that show the effect of yoga breath-
ing exercises on brain activity [3].

There is now a wealth of experimental evidence
supporting the primary importance of respiratory
symptoms as a core feature of panic attacks [4].
Clinical studies have shown that respiratory sensations
constitute a distinct cluster of panic symptoms and play
an important role in the pathophysiology of panic [5].

Meuret et al. (2006) identified a cardiorespiratory
cluster similar to the respiratory cluster in the presence
of symptoms such as shortness of breath, feeling of
suffocation and palpitations. Studies by scientists
show that sweating, dizziness and palpitations load the
respiratory component. Sweating has a high correlation
coefficients with various panic symptoms. Heart
palpitations and cardiac output are secondary to changes
in respiratory stimulus. Dizziness is considered as part of
the hyperventilation cluster. Dizziness can be considered
as a consequence of bradycardia. Palpitations can be a
consequence of activation of the baroreceptor reflex.
Therefore, the listed symptoms are associated with
activation of the neurovegetative component [5].

Panic disorders have common correlates with
neurological disorders (in particular, with fioromyalgia,
epilepsy, cerebral palsy), gastrointestinal diseases
(gastroesophageal reflux disease), hormonal disorders,
as well as cardiovascular and respiratory diseases
(asthma) [6].

Panic disorders are often associated with poor
quality of life. Andrea lengo (2020) suggests that this
should be taken into account in the treatment strategy
for panic disorders [7, 8].

Certain events create new challenges in the adapt-
ability of the human body. Panic disorders have received
increased attention from scientists and physicians during
the SARS-CoV-2 pandemic, as the number of patients
with panic disorders has increased at this time [9, 10,
11].

The extreme stress experienced by military
personnel and civilians during war and natural disasters
significantly increases the incidence of panic disorders
[12, 13, 14].

Panic disorder research is relevant, it continues.
The prospects of this research are described by Nardi
Antonio E & Balon Richard (2020) [15].

The aim of the study.

Meta-analysis of scientific literature
modern studies of physiological
mechanisms of panic disorders.

Object and research methods.

A literature search and analysis of publications in
electronic databases: «PubMed», «Google Scholar»,
«Web of Science» and other databases was conducted

regarding
and biochemical

through the Google search engine. The inclusion criteria
were: «Panic disorders», «Panic attacks», «Respiration
and panic disorders», «Cardiovascular system and panic
disorders», «Hormonal system and panic disorders»,
«Nervous system and panic disorders», «EEG and panic
disorders», «Homeostasis and panic disorders», «SARS-
CoV-2 pandemic and panic disorders», «War and panic
disorders», etc. The criteria for selecting articles were:
literature reviews, original articles, clinical observations
made over the last 20 years.

Main part.

A lot of scientific data has been accumulated, which
is devoted to the search for the causes of panic disorders.
Scientists believe that the symptoms of panic disorders,
first of all, are caused by the state of the respiratory
system.So, today, ithasbeen proventhathyperventilation
causes the appearance of symptoms that are quite
similar to those in panic disorders. Namely: shortness of
breath, tremor, paresthesias, fainting, «hyperventilation
syndrome». Although the same processes do not always
occur. However, hyperventilation may not cause panic
attacks. Experimental data of Griez and Perna indicate
that hyperventilation is an important component of
panic disorders, but it should not be considered as the
cause of these disorders [4].

Diseases of the respiratory system are more often
observed in people with panic disorders. Therefore,
scientists assume that the presence of a respiratory dis-
ease increases the risk of developing panic symptoms.

The carbon dioxide (CO,) challenge paradigm has
been useful for modeling panic in the laboratory [16].

Studies show that hypoxia also has panicogenic
properties. Beck et al. studied the reaction of patients
with panic disorders to inhalation of a gas mixture: 5%
Co, / 12% 0,. Patients with panic disorders showed a
stronger reaction than healthy people from the control
group. Thus, there are experimental studies and clinical
observations that prove the connection between panic
and breathing [17].

CO, causes obvious temporary physical symptoms
and associated anxiety [18]. CO, easily crosses the
blood-brain barrier [19] and can temporarily disrupt the
work of various body systems [20]. This also applies to
psychophysiological and neuroendocrine changes.

The CO, test has long been used as a method of in-
duction of panic attacks not only in experimental con-
ditions but also in clinical conditions [21, 22, 23]. The
test induces certain, rather broad, disturbances in ho-
meostasis [24].

Certain hypocapnic disorders were found in the stud-
ied individuals with anxiety disorders, in particular with
panic attacks [25].

Due to the fact that the occurrence of panic attacks
cannot be predicted and studied while they are present
in the body, scientists have developed quite effective
methods of inducing panic disorder symptoms. Thus,
it has become possible to study panic disorders in
experimental conditions.

Scientists have developed «biological provocation
tests» using a number of pharmacological agents that
provoke a state of panic. Examples of substances that
can potentially cause panic attacks: inhalation of carbon
dioxide or inhalation of highly concentrated mixtures of
carbon dioxide (CO,) and oxygen (O,), infusion of sodium
lactate, doxapram, cholecystokinin, noradrenaline,

34 ISSN 2077-4214. Bichuk npo6nem 6ionorii i meguuunn — 2025 — Bun. 1(176) / Bulletin of problems in biology and medicine — 2025 - Issue 1(176)

https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



ornaAaun NITEPATYPU / LITERATURE REVIEWS

isoproterenol, oral intake of yohimbine and caffeine,
serotonin receptor activators, etc. [2]. Induced panic can
be assessed by various physiological and psychological
parameters [16].

Back in the 1990s, Donald Klein suggested that a
panic attack could be considered a false alarm about suf-
focation.

Panic attacks also differ from reactions of acute anxi-
ety and fear, since during attacks, activation of the hypo-
thalamic-pituitary-adrenal axis is not recorded.

The relationship between panic and breathing has
been studied and confirmed in clinical data. As for
physiological studies, they are controversial. Scientists
do not always recognize the central role of breathing
in the pathogenesis of panic disorders. There is no
clear evidence that chemosensitivity and respiratory
physiology are altered in panic disorders. This has
stimulated scientists to further scientific research and
hypotheses [26].

The above-mentioned model of hyperventilation
was considered by Ronald Ley as the basis of an innate
emotional-respiratory response. A hyperventilation
panic attack is caused by severe suffocation that cannot
be controlled. That is, panic attacks are essentially a
synergistic interaction of hyperventilation and fear.
Mild symptoms occur with moderate overbreathing.
The patient is able to stay in this state for a long time.
However, the acceleration of breathing provokes an
increase in the symptoms of respiratory alkalosis.
Reaching the threshold causes anxiety and fear.

Holloway and McNally (1987), McNally and Eke
(1996) have developed cognitive models. They have
linked anxiety sensitivity, which is the emergence of
fear of bodily sensations, to the panicogenic properties
of respiratory problems. However, Colasanti Alessandro
et al. (2008) have shown that in experimental panic,
subjective fear has a greater correlation with respiratory
sensations than with cognitive functions. These
authors are inclined to believe that the main role in
the pathophysiology of panic is played by respiratory
control, rather than cognitive functions [5, 24].

Inhalation of carbon dioxide-enriched air induces
anxiety in patients with panic disorder, which is often
interpreted as a sign of biological vulnerability [26].
Some authors consider CO, inhalation as a nonspecific
trigger of panic attacks. In their view, CO, provokes
panic by stimulating an oversensitive «fear network»
that turns on connections between neurons in the
brainstem, hypothalamus, amygdala, prefrontal cortex
of the cerebral hemispheres, insula and thalamus. It
is also believed that the disruption of coordination of
information from the cerebral cortex and brainstem
stimulates the activity of the amygdala. And this, in
turn, causes a panic attack (as a reaction to various
physiological signals and sensory information, i.e., to
non-specific stimuli) [17, 27].

The serotonergic system, compared to the noradren-
ergic system, is more relevant to the pathophysiological
mechanisms of panic. The serotonergic system modu-
lates the panic attack, while the noradrenergic system is
related to the clinical manifestations [28].

Studies by scientists and doctors show that patients
with panic disorder are more vulnerable to repeated
panic attacks. There are neurochemical hypotheses for
this phenomenon: 1) insufficient serotonergic inhibition

of neurons in the dorsal periaqueductal gray matter of
the midbrain (this part of the brain organizes defensive
reactions) and neurons in the rostral ventrolateral
medulla (which generate neurovegetative symptoms
of panic); 2) deficiency of endogenous opioids causes
increased sensitivity to suffocation and anxiety [29].

Therefore, the symptoms of panic disorder can
be caused by a chemical imbalance in the brain.
The biggest role is played by the hormone cortisol,
the neurotransmitter serotonin and the inhibitory
neurotransmitter gamma-aminobutyric acid (GABA).
The inhibitory neurotransmitter counteracts excitation
in the brain, helps suppress anxiety. A low level of GABA
was found in patients with panic disorder. And increased
cortisol levels are a likely cause of panic attacks.
Corticosteroid excess reduces serotonin synthesis and
can cause anxiety and irrational fear [30].

Interesting views on the state of the respiratory sys-
tem in people with panic disorders are the ideas of phys-
iologists in the context of the concept of «entropy». As
is known, entropy is the degree of chaos in processes
and systems. Living organisms, having complex and dy-
namic structures, are normally in equilibrium around ho-
meostatic levels, but the equilibrium fluctuates between
order and disorder. Both internal and external distur-
bances can transfer the biological system to a state with
a high degree of instability. There are two ways out of
this state: 1) a new level of order; 2) a pathological state.
Regarding respiratory functions, high entropy in these
functions, accompanied by unstable respiratory homeo-
stasis, under the influence of a certain disturbance, can
cause panic attacks [4].

Caldirola, D et al. (2004) found higher entropy in re-
spiratory patterns in patients with panic disorder com-
pared to healthy controls. Overall, the researchers con-
firmed the presence of abnormal respiratory physiology
in panic disorder [31].

The central role in the regulation of breathing be-
longs to the brainstem, which has the main circuits for
respiratory rhythm and pattern generation. The respira-
tory centers of the brainstem depend on sensitive affer-
ents, on chemoreceptors, on receptors of the lung wall,
and also depend on the pacemaker. In addition to the
brainstem, the hypothalamus, cerebellum and cortex
also play a role in the modulation of breathing depend-
ing on various physiological states. The motor cortex and
the limbic system, through descending pathways, affect
breathing during volitional efforts, the experience of var-
ious emotions.

Periodically, the respiratory system may experience
severe respiratory irregularity. In the case of abnormal
respiratory signals, the irregularity is considered to be
the result of compensatory or adaptive reactions.

Irregularity may arise as a result of an intrinsic dis-
turbance of the activity of the brainstem respiratory
rhythm neurons. The synchrony of the neurons respon-
sible for the act of inhalation and exhalation may also
be disrupted. Given the idea of a possible intrinsic re-
spiratory instability, abnormal responses to respiratory
challenges can be considered as a global disruption of
the mechanism for overcoming external stimuli. But this
idea remains untested at present.

It is known that limbic structures are involved in the
occurrence of respiratory changes during various emo-
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tional states, but scientists do not consider higher cen-
ters as the main sources of respiratory instability [4].

Other scientists believe that the cause of respiratory
failure may be dysfunction of the regulation of homeo-
static systems. Irregularity of respiratory function is not
only an internal instability of breathing. Thus, there is
evidence of abnormal regulation of other homeostat-
ic functions, in particular, the cardiovascular system in
patients with panic disorders. Respiratory functions are
directly related to cardiovascular effects. Patients with
panic disorders have reduced heart rate variability. It is
worth noting that the medulla oblongata contains both
the respiratory center and the cardiovascular center,
which have interneuronal connections. Therefore, respi-
ratory function disorders through these neuronal net-
works will also affect the functioning of the cardiovascu-
lar system. However, scientists note that such a reaction
is not specific only to panic disorders [32].

Some studies have shown that panic disorders may
increase the risk of developing cardiovascular disease
[33].

The brainstem contains vestibular nuclei, whose
functions are to maintain blood gas homeostasis during
motor acts and to maintain body posture. Respiratory
centers also have connections with vestibular nuclei
[34].

Perna et al. suggest that respiratory irregularity in
patients with panic disorders may be triggered by a rath-
er complex abnormality in the functioning of brainstem
neural networks, on which the regulation of physiologi-
cal homeostasis functions depends.

Recent studies have suggested that subclinical alter-
ations in breathing and other homeostatic functions are
present in patients with panic disorder. The network of
neurons in the hippocampus, medial prefrontal cortex,
amygdala, and its projections to the brainstem that are
involved in the emotion of fear may be abnormally sensi-
tive in patients with panic disorder. Alterations in several
neurochemical systems may reflect complex interactions
between networks of neurons in the brain [17].

There is a connection between the disruption of the
processing of information about homeostasis, which
supports basic emotions, and the emergence of abnor-
mal respiratory primary emotions, which reach the level
of consciousness as panic attacks. In the brainstem there
is a parabrachial nucleus, which receives information
from the vestibular nuclei, respiratory and cardiovascu-
lar systems, etc., and which is associated with the for-
mation of emotional reactions. The parabrachial nucleus
also has extensive connections with higher centers of
emotional reactions. In an animal experiment, chemical
stimulation of the nucleus affects breathing and cardio-
vascular function [34].

From an evolutionary point of view, panic can be
seen as an emotion that warns of danger. Then it is logi-
cal that the subjective feeling of panic (or discomfort) is
accompanied by exacerbation of respiratory sensations
[5].

Thus, the picture of panic disorder is a complex result
of numerous interactions between different networks of
neurons in the brain. And the attempt to focus on only
one isolated component of this tangled complex as the
«pathogenetic» system of panic disorder is unjustified
[17].

Currently, scientific material has been accumulated,
although not always unambiguous, showing changes in
the bioelectrical activity of CNS neurons (in the cortex
and subcortical nuclei of the cerebral hemispheres, in the
brainstem) in people with panic disorders [35]. However,
such data are still scarce, due to the complexity of
electroencephalographic studies during the experience
of panic attacks.

It is a well-known fact that smoking has a negative
impact on the lungs. Research results show that smoking
is observed much more often among patients with panic
disorders than among healthy people. Therefore, scien-
tists claim that daily smoking is a fairly strong risk for
the occurrence of panic attacks. Smokers are more likely
to have irregular breathing. Therefore, smoking can be
considered a destructive factor that may affect the oc-
currence or maintenance of the disorder.

It has also been noted that panic attacks are more
likely to occur after alcohol consumption [30].

Currently, the study of panic disorders at the
biochemical level is relevant. For example, there is
scientific evidence that patients with panic disorders
consistently show an increased lactic acid response to
alkalosis caused by hyperventilation or sodium lactate
infusion.

In general, lactic acid production in humans
can increase as: a normal homeostatic response to
intracellular alkalosis; a response to metabolically
significant hypoxia; a response to norepinephrine, which
increases intracellular cyclic AMP [36].

Observations suggest that CO, and lactate may share
the ability to acidify interstitial pH in the brain. Another
panicogen, doxapram, acts by a similar mechanism. As is
known, doxapram stimulates lung ventilation [2].

In panic disorder, pH may be abnormally regulated.
Brain pH depends on the CO, /HCO, buffer system, which
is regulated by respiration. Irregular breathing in panic
disorder may be a consequence of frequent sighing.
With persistent irregular breathing, patients with panic
disorder have chronically low end-tidal CO, levels [2].

A better understanding of panic disorder is possible
with a deeper understanding of brain pH regulation and
pH-sensitive receptors. The potential ability of CO, and
lactate, the two most well-studied panicogens, to alter
brain pH is known, suggesting that pH chemosensation
may be important [2].

There is evidence that there is a high rate of
missed diagnoses and misdiagnoses of panic disorders.
The diagnosis of panic disorders requires a wide
differentiation and caution, and this requires a deep
knowledge of the mechanisms of panic disorders.
Successful diagnostic results may require a combination
of different treatment methods and an individual
approach. Treatment often includes medications
such as selective serotonin reuptake inhibitors and/
or psychotherapy, both of which are very effective.
Cognitive behavioral therapy has been used successfully
(but, often with short-term effectiveness), certain
medications, in particular benzodiazepines, reboxetine,
olanzapine, and augmentation with pindolol, divalproex
sodium, aripiprazole, and olanzapine in short-term
treatment. There is evidence that physical activity can
reduce symptoms of panic disorders. Certain herbal
drugs and dietary supplements have also been suggested
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to potentiate serotonin syndrome when combined with
antidepressants [37, 38].

Chen Mu-Hong, Tsai Shih-Jen (2016) provide an anal-
ysis of the problem of the existence of a chronic or re-
lapsing-remitting clinical course of panic disorder. The
authors consider potential risk factors associated with
treatment resistance, including characteristics of panic
disorder, other psychiatric and physical comorbidities,
and psychosocial stress. They also summarize potential
pathophysiological features, such as genetic susceptibil-
ity, altered brain function, brain-derived neurotrophic
factor, and long-term inflammation, to explain treat-
ment resistance [39].

DOI 10.29254/2077-4214-2025-1-176-33-43
VK 612.12 : 616-009
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Conclusions.

The picture of panic disorder is a complex result of
numerous physiological and biochemical processes in
various networks of neurons in the brain and major sys-
tems of the body.

Prospects for further research.

Further study of the causes, risks, consequences,
mechanisms, and treatment of panic disorders should
be carried out in light of new stress factors affecting the
physical body and human psyche (in particular, these in-
clude natural disasters, epidemics, and wars).

CYYACHI nornaaun HA oI131010r14HI TA BIOXIMIYHI MEXAHI3SMW NEPEBITY
NAHIYHUX PO3/1AAIB

HauioHanbHui1 yHiBepcuteT disnuHOro BuxoBaHHsa i cnopTy YKpaiHu (m. Kuis, YkpaiHa)
tatiana.karnaukh@gmail.com

BOO3 KoHCmamye nowupeHHA MNAHiYHUX po3siadie ceped HaceseHHA MAaHeMU, MPOoA8 AKUX CMUMYMEMbCA
pi3BHUMU cmpecosumMu odiamu — NaHOemiamMu, 8iliHamu i m.iH. JliKky8aHHA po3a1ady He 3a8XOU € eheKMUBHUM,
4acmo po3s1a0 HabysaEe XPOHIYHOI hopmu. BusasneHHsA Npu4yuH ma 800CKOHAMEHHS HaYyKOoBUX Nidxo0ie 00 8UBYEHHS
hizionoziyHux ma 6GioXiMiYHUX MEXAHi3Mi8 8UHUKHEHHS MAaHiYHUX po37aadie Moxyms dornomoamu y 8i0Kpummi
Kpauwjux memoodie nikysaHHA. Mema 00cnidOneHHA: Mema-aHani3 HayKoeoi simepamypu CmMOCOBHO Cy4yaCHUX
docnidnceHs pizionocivyHux ma 6ioximiyHUX MexaHiamie nepebiey naHiyHUX posaadie. Yacmo naHivyHi po3nadu marome
CRinbHI Kopenamu 3 3aXe80PHOBAHHAMU Pi3HUX cucmem opzaHie. € 6azamo eKcnepumeHmansHux 00Kasie 38°A3Ky
MiX MaHikolo ma OuxaHHAM. [JosedeHo, wo 2inepseHmussAyia ma 2iMoKCia Marome MaHiKo2eHHI eaacmusocmi.
lesHi hapmaKonoeiyHi aeeHmu MPoO8OKYIOMb CMAH MAHIKU. PO38UMOK naHiYHUX po3a1adie crnocmepizaroms npu
HassHOCMI XiMiyHO20 OucbaanaHCy 8 Pi3HUX CMPYKMypax MO3Ky: cmosbypa MO3Ky, 2inomasnamyca, MO30YKa i
Kopu. [lpuyuHot nopyweHHs OUXaHHA Moxce bymu OUCyHKYia peaynauii comeocmamuyHux cucmem. Y nrodeli
3 NAHIYHUMU P0O31a0amu 30¢iKco8AHO 3MiHU y bioenekmpuyHili akmusHocmi HelipoHie LIHC. Y po3ymiHHI npu4uH
ma Hacnidkie NaHiYHUX po31adie saxausum € bioximiyHi 00CAIOMEHHS, AKUX HAPA3i € masao. € HayKosi 0aHi, W0
nomeHyiliHa 30amHicme CO2 | nakmamy 3miHOe pH mMo3Ky, mobmo xemoceHcayia pH moxe 6ymu 8axsusoro.
Omice, KAPMUHQA NMAHIYHO20 P0371a0y € KOMIMAEKCHUM Pe3ysabmamom HYUCAeHHUX ¢hizionoziyHux ma 6ioximiyHux

npoyecis y piaHUX Mepexcax HelipoHie MO3KYy ma OCHOBHUX cUCMeMax 0p2aHizmy.

Knrwouosi cnoea: naHiyHuli po3anad, OUXaHHA, UeHmMpU MO3KY, M08’A3aHi i3 naHiKow, 2inome3u rnamozeHesy

naHiYHUX po3snadis.

38’A30K Ny6iKauii 3 N1aHOBMMM HayKOBO-AOCAIA-
HUMMK poboTamu.

PoboTa BMKOHaHa BiMNOBIAHO A0 N/iaHy HayKOBO-A0-
cnigHux pobit Kadpeapm meanko-6ioN0riYHNX ANCUUNAIH
HauioHanbHoro yHiBepcuteTy ¢i3sM4HOro BMXOBAHHA i
cnopTy YKpaiHu «Bnane eHO0oreHHMX Ta eK30reHHUX dak-
TopiB Ha nepebir aganTauiiHUX peakuiid opraHiamy go
Gi3YHMX HaBaHTaXKeHb Pi3HOI iIHTEHCUBHOCTI» (HOmep
AepkaBHoOI peecTpauii 012U108187).

Bcryn.

3a gaHumun BOO3, 61n3bKo 264 MAH Ntogen y CBiTi
(3,6 % HaceneHHs NnaHeTW) — MalOTb MaHiYHi po3naam
[1]. NaHiYHKMI po3naa YacTo NPU3BOANTL A0 BTPATH Npa-
ue3gatHocTi. MaHiYHMIA po3nag NpU3BoOANTb A0 iHBaNiA-
HOCTI, NiKyBaHHA PO3/1aJy Ay*Ke 4acTo € HeePeKTUBHUM.
BMABNEHHA NPUUYMH Ta MeXaHi3MiB BUMHWKHEHHA MaHiy-
HUX aTaK i NAHIYHUX PO3/1aLiB MOXKYTb OMOMOITU Y Big-
KPUTTi KpaLmx MeToAiB NikyBaHHA [2].

3a OCTaHHi AecATUNITTA HAYKOBI AOCNIAXKEHHA MOKa-
3a/1, WO AMXAHHA € OAHIEID 3 OCHOBHUX PYHKLiN Ntoam-
HM, 3any4eHux 0o deHomeHonorii Ta BionoriyHMx mexa-
Hi3MiB NaHiYHOro po3niagy. 34aBHa BiZOMUM € ToW aKT,

O 32 [O0NOMOrO perynauii AuxaHHA NoAMHA 34aTHA
3MiHIOBATW i3UYHWNI | NCUXIYHUI CTaH.

€ pocnipKeHHs, AKi NOKasyroTb BNANB AMXaNbHUX MO-
riBCbKMX BNpPaB Ha MO3KOBY Aisfi/IbHICTb [3].

Hapasi € 6araTo eKkcnepumeHTanbHUX AaHUX, AKi
niATBEPAKYIOTb MepLIoYeproBe 3HAYeHHA pecrnipaTop-
HUX CMMMNTOMIB AIK OCHOBHWX O3HaK MaHiYHWMX aTak [4].
KniHiuHi gocnigKeHHA Nokasanu, Wwo ANXabHi BiauyTTA
CTAaHOB/IATb OKPEMUIA KNacTep CMMMNTOMIB NMaHiKK Ta Bigj-
rpatoTb BaXKAMBY po/ib y Natodisionorii naHikm [5].

Meuret Ta iH. (2006) BUABMB cepLeBo-pecnipaTopHuUi
KnacTep, CXOXUM Ha pecnipaToOpPHWUIA KaacTep HasBHICTIO
TAKMX CMMMTOMIB, AK: 3a4MLLUKa, Big4yTTA 3a4yxu i cep-
LebuTTa. [ocniaKeHHA BYEHUX MOKA3YHOTb, WO NOTOBU-
JiNeHHsA, 3aNaMoOpOoYeHHA | cepuebuTTa HaBaHTaXKYOTb
OMXanbHUMA KOMMOHEHT. [oToBMAINEHHA MA€E BWCOKI
KoediLliEHTM Kopenauii 3 pisHMMM NaHIYHUMKW CUMNTO-
mamu. Cepuebutts i cepueBuin BUKUAL € BTOPUHHUMMU
CTOCOBHO 3MiH AWMXa/NbHOTO CTUMYNY. 3anamopOYeHHA
pO3rNaf4aloTb AK YaCTUHY rinepBeHTUNALIMHOIO Knac-
Tepa. 3aNnamopOYeHHA MOXKHA PO3rAL4ATU AK HACIgOK
6paankapgii. CepuebuTrs moxke 6yTM HaACNIAKOM aKTU-
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Bauji 6bapopeuenTopHoro pednekcy. OTKe, nepeniyeHi
CMMNTOMM NOB’A3aHI 3 aKTUBALLIEIO HEMPOBEreTaTUBHOMO
KOMMOHeHTy [5].

MaHiyHi po3naan MatoTb CMiNbHI KOpPenatTm 3 He-
BPO/IOriYHMMM po3iagamu (3okpema, 3 ¢ibpomianri-
€lo, eninencieto, LepebpasbHUM Mapaniyem), WAYHKO-
BO-KMLLUKOBMMMW 3aXBOPHOBAHHAMM (ractpoesodareasibHa
pedntoKkcHa xBopoba), rOPMOHANBHUMM NOPYLIEHHAMM,
a TAKOX CepLeBO-CYAUHHUMM i pecnipaTopHUMK 3aXBO-
ptoBaHHAMM (acTma) [6].

MaHiyHi po3i1aam YacTo 3anexaTb Big HU3bKOI AKOCTI
*uTTA. Andrea lengo (2020) nponoHye Le BpaxoByBaTH
B CTpaTerii Tepanii NikyBaHHA NaHiYHWUX po3nagis [7, 8].

MeBHi NoAji cTBOPIOIOTL HOBI BUK/IMKM B aaNTUBHOC-
Ti NOACBKOro opraHiamy. [lo naHiYHUX po3nagis 3pocna
yBara BYeHMX Ta MeauKiB y nepiog naHgemii SARS-CoV-2,
OCKIiNIbKM KiNbKIiCTb MALEHTIB 3 NaHIYHMMM po3najamm B
uen yac spocna [9, 10, 11].

HazsBuualiHuii cTpec, AKUIM NepexunBatoTb BiMCbKO-
BOCNY»KOOBL,i Ta UMBINbHI Ntoan Mig Yac BiMHK, a TaKOXK
nif, 4ac CTUXIMHWUX INX 3HAYHO NiABULLYE YacTOTy NPOABY
naHiyHux posnagis [12, 13, 14].

JocnigKeHHs NaHiYHWUX PO3MafiB € aKTya/ibHUMM,
BOHW MPOAOBXKYOTHCA. MepcnekTMBM Lmx A0CNiAKEHb
onucaHi Nardi Antonio E & Balon Richard (2020) [15].

Merta pocnigKeHHs.

MeTa-aHani3 HayKoBOi fliTepaTypy CTOCOBHO cy4yac-
HUX AOCNiaKeHb di3ioNoriyHUX Ta HioXiMiYHMX MexaHi3-
MiB nepebiry naHiyHMX po3nagis.

O6’eKT i MeToAM JAOCNIAXKEHHA.

MpoBeaeHo niTepaTypHUIA NOWYK Ta aHani3 nybnika-
Ui y enekTpoHHMX 6asax gaHux: «PubMed», «Google
Scholar», «Web of Science» Ta iHwWwKx 6a3ax 4epes no-
LwyKoBy cuctemy Google. Kputepiamum BKAOYEHHA Bynu:
«[MaHivHi posnagm», «laHivHi aTakm», «duxaHHA i na-
HiYHi po3nagm», «CepueBo-CyauMHHA cUCTEMA i NaHIYHI
po3naan», «fopMmoOHanbHa cUcTema i NaHivHi po3nagun»,
«HepBoBa cucTema i naHiyHi posnagm», «EET i nmaHiyHi
po3naam», «fomeocTtas i NaHiyHi po3nagu», «lMaHgemia
SARS-CoV-2 i naHiuHi po3naam», «BiliHa i naHiyHi po3na-
Ou» Ta iH. KpuTepiamu Bigbopy cTaten bynu: nitepatypHi
OrNAAWN, OPUFiHANbHI CTaTTi, KAIHIYHI CnocTepeKeHHs,
3pobieHi 3a ocTaHHi 20 pokis.

OcHOBHa YacTuHa.

HakonuyeHo 6arato HayKOBMX JaHMX, AKi NPUCBAYEHI
MOLWYKaM NPUYUH BUHUKHEHHA NaHIYHMX PO3/1aAiB. BueHi
BBA)KAIOTb, LLLO CUMMNTOMM MAHIYHMX PO3/1afiB, y nepLly
yepry, CNPUYNHEH] CTAHOM AMXasbHOI cucTeMU. Tak, Ha
CbOrOAHi, AOBEAEHO, WO FiNepBEHTUNALIA CNPUYMHIOE
noABy CMMNTOMIB, AOCUTb NOAIGHUX A0 TaKMX MpU na-
HiYHMX po3nafax. A came: 3agMLLKa, TPemop, napecresii,
HENPUTOMHICTb, «CMHAPOMOM TrinepBeHTUAALI». Xoua
He 3aBXAM BiabyBaloTbca ogHaKosi npouecn. OgHak, ri-
NepBeHTUNALA MOXKeE | He BUK/IMKATW NaHiYHMX Hanazais.
EkcnepumeHTanbHi gaHi Griez and Perna cBigyaTb npo
Te, WO FiNepBeHTUAALIA € BaXKNIMBUM KOMMOHEHTOM na-
HiYHMX po3naais, ane Ti He cnif PO3rNALATU AK NPUUNHY
umx posnagis [4].

3axBOPIOBAHHA AMXaNbHOI CUCTEMM YacTiwe cnocTe-
piratoTb y ntogen i3 naHiyHMMK posnagamu. Tomy BYEHi
MPUNYCKaloTb, WO HaABHICTb PecnipaTOpPHOro 3axsBopto-
BaHHA 36i/1blUYE PUSMKM PO3BUTKY CUMNTOMIB MAHIKK.

Mapagurma BUKAWUKY BYFNEKUCAOro rasy (COZ) byna
KOPWCHOO A1 MOZEN0BaHHA NaHiKM B nabopaTtopii [16].

JocnigKeHHsA MOKasyoTb, WO TiMOKCiA TAKOX Ma€E
naHikoreHHi BnactmeocTi. Beck et al. BuBYanu peakuito
XBOPWX 3 MaHIYHUMWU PO3/1aJaMMN HA BAMXAHHA ra3oBoi
cymiwi: 5% CO, / 12% 0,. MauieHTy i3 NaHiYHUMK PO3-
Nlagamu nposiBUAM Binbll CUIbHY peakLito, HixK 340pOBi
NoaN KOHTPOANbHOI rpynn. OTXe, € eKCnepMmMeHTabHi
OOCNIAMEHHA | KNiHIYHI CNOCTepeXKeHHA, Wo [O0BOAATb
3B’A30K NaHikM Ta gMxaHHa [17].

CO, BMKNMKAE OYEBMAHI TUMYACOBI i3NYHI CMMNTO-
Mu Ta cynyTHio Tpueory [18]. CO, nerko fonae rematoeH-
uedaniyHnin bap’ep [19] i MoXKe Ha NeBHMI Yac NopyLUK-
TM poboTy pi3HMX cucTem opraHiamy [20]. Lle cTocyeTbea
TaKOX NcmxodizioNoriyHnX Ta HEMPOEHAOKPUHHMX 3MiH.

Tect 3 CO, A4aBHO BMKOPWUCTOBYETLCA AK METOZ, iH-
OYKLUii MaHIYHMX aTaK He TiIbKM B eKCnepuMeHTaNbHUX
YMOWWY MaHiYHMX aTaK HEMOX/IMBO NepeabaymnTh Ta BU-
BYATM NiA Yac iXHbOT NPUCYTHOCTI B OpPraHiami, BYeHi po3-
pobunan focnTb ePeKTUBHI METOAN BUKINKY CUMNTOMIB
NaHiYHUX PO3M1aaiB. | TAKUM YMHOM, CTANI0 MOXIUBUM
[OCNiAKEHHA NAHIYHMX PO3N13a/iB B eKCNepUMeEHTabHUX
YMOBaX.

BueHi po3pobunun «bionoriyHi npoBOKaLiliHi TeCTU»
3 BMKOPUCTAHHAM HU3KM GAapMaKONOriYHMUX areHTis, WO
NPOBOKYIOTb CTaH MaHikW. MNpuKnagn peyvosuH, AKi no-
TEHUIMHO 34aTHi BMK/AMKATM MNaHiYHi aTaku: BAUXAHHSA
BYINeKncnoro rasy abo BAMXaHHA BUCOKOKOHLLEHTPO-
BaHMX cymiweii Byrnekucnoro rasy (CO,) i kuchio (0,),
iHdy3ii nakTaTy HaTpito, JOKcanpamy, XONeUUCTOKIHIHY,
HopagpeHaniHy, i3onpoTepeHosy, nepopanbHUi MNpu-
Mom MoximbBiHy i KodeiHy, akTMBATOPiB CEPOTOHIHOBUX
peuenTopis Ta iH. [2]. BUKAMKAHY NaHiKy MOXHa OLiHUTH
pisHUMM i3ioNOriYHMMM | NCUXONOFIYHMMM NapameTpa-
mu [16].

LLle y 90-Ti poku XX cT. Donald Klein Bucnosus gymky
npo Te, WO MaHIYHUIN HanaZ MOXKHA PO3rNsAaTH K no-
MW/IKOBY TPUBOTY Ha 3a4yXy.

MaHiyHi aTakM Bigpi3HAIOTLCA | Big, peakuii roctpoi
TPUBOIM Ta CTPAXy, OCKiNbKM MpK aTakax He ¢iKcyeTbea
aKTMBaL,i rinoTasamo-rinodizapHo-HaAHWPKOBOI OCi.

3B’A30K MiXK NaHIKOM Ta AMXaHHAM A0CNIAKYBaAIM Ta
niaTBEpPANKYBANMN HA KNiHIYHUX AaHMX. CToCcoBHO ¢isiono-
riYHMX OOCNIAXKEHDb, TO BOHU € CynepeynnmBumn. BueHi He
3aBXAWN BM3HAIOTb LLEHTPaNbHY PO/b AMXaHHA B naTore-
Hes3i NaHiYHUX po3naais. Hemae ABHMX AOKas3iB TOro, WO
XeMOYYT/IMBICTb Ta ¢isionoria AMXaHHA 3MIHIOETbCSA NpU
naHiyHMXx posnagax. Lle ctmmyntoBano BYeHWX go no-
OanbLUMX HAYKOBUX MOLLYKIB Ta rinoTes [26].

Buwe 3ragaHy mogenb rinepseHTuaauii Ronald Ley
pO3rnsa4aB AK OCHOBY BPOAMKEHOT eMOLiMHO-pecnipaTop-
HOI peakuii. BUHUKHEHHA TiINepPBEeHTUAALIMHOI NaHivyHol
ATaKM CMPUYMHIOETLCA CUNBHOLO 331yXO0H0, AKY HEMOMX/IN-
BO KOHTpo/toBaTU. TO6TO, NaHiyHi aTakmM € No cyTi cnpasu
CMHEepPriYHO B3aEMOLIEND TiNepBeHTUAALiT Ta CTpaxy.
Jlerki cMUMNTOMKW BMHWKAOTb MPU MOMIPHOMY Hagmip-
HOMY AmXaHHi. MMaLieHT CNPOMOXHUI 3HaXoAUTUCH Y
TAKOMYy CTaHi TpmBanuii Yac. OgHaK, NPULLIBUALLIEHHS AM-
XaHHA NPOBOKYE NMOCUIEHHA CMMNTOMIB pecnipaTopHOro
anKanosy. [JocArHeHHA NOPOry BUKIMKAE TPUBOTY i CTpaXx.

Holloway i McNally (1987), McNally i Eke (1996) pos-
pobuan KorHiTMBHI mogeni. BoHM noB’a3anu 4yTamBicTb
00 TPUBOTW, LLO MONATAE Y BUHUKHEHHI CTPaxy TinecHux
BiAYYTTiB 3 NAHIKOreHHUMM BIACTUBOCTAMM pecnipaTop-
HUX npobnem. Ane, Colasanti Alessandro et al. (2008)
nokKasasnu, Lo B eKCNnepuMeHTasIbHIM NaHiui cyb’ekTms-
HUI cTpax Mae binbluy Kopensuito i3 pecnipaTopHUMM
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BiAUYTTAMM, HiXK 3 KOTHITUBHUMM dyHKUiamu. Lii aBTopm
CXMNAOTLCA A0 AYMKM, LLLO TOIOBHY ponb y natodisiono-
rii MaHiKK BiAirpae Bce K TaKM pecnipaTopHUiA KOHTPOSb,
a He KOTHITMBHI PyHKL,i [5, 24].

BAuxaHHA NoBiTpsA, 36arayeHoro BYrEKUCANM ra3om,
BUK/IMKAE TPUBOTY Y MALIEHTIB 3 MaHIYHMM PO31a[oMm,
L0 YacTo TPAKTYETbCA AK O3HaKa 6iosoriyHOl Bpasau-
BOCTi [26]. [lesKi aBTOpU pO3rNAAatoTb BAMXAHHSA CO, sk
HecneundivyHM Tpurep NaHidHKMX aTak. Ha ixHin nornag
CO, NMpoBOKYE NaHiky, CTUMY/IIOOYM HAAMIPHO YyTAMBY
«MEpPEXKY CTpaxy», AKa BMUKAE 3B'A3KN MiXK HeMpoHamm
cToBOYpa rosI0BHOrO MO3KY, rinotanamyca, MUrAavHMY,
npedpoHTaNbHOI KOPWU MiBKY/Nb BEIMKOTO MO3KY, OCTpiB-
LA i Taflamyca. TaKoXK BBAXKAETbCA, LLLO NOPYLUEHHA KOOP-
AVHaLii iHdopMmaLii 3 6OKy KOpY rO/IOBHOTO MO3KY i CTOB-
bypa MO3KYy CTUMY/IIOE aKTUBHICTb MUTZannHU. A Ue, B
CBOIO Yepry, BUK/IMKAE Hana NaHiku (K peakLia Ha pisHi
¢disionoriyHi cMrHanm Ta yytTmBy iHpopmauito, To6To Ha
HecneuundiyHi ctumynu) [17, 27].

CepoTOHiHeprivHa cucTema, MOPIBHAHO i3 HO-
pafpeHepriyHo CUCTEMOIO, € Binbll aKkTyasibHa 418 na-
TOo®i3i0N0OrYHUX MexaHi3miB MaHikn. CepoToHiHepriyHa
cMCTEMA MOZYNIOE Hamag, MaHikM, a HopaapeHepriyHa
CMCTEMA MAE BiAHOLWEHHA A0 KNiHIYHWUX NposBiB [28].

JocnipKeHHsA BYUEHUX Ta AaHi 1iKapiB MOKa3yoTb, WO 'Y
NALIEHTIB 3 NAaHIYHMM PO31a40M NiABULLEHA BPA3AMBICTb
[0 NOBTOPHMX MaHIYHWUX aTaKk. € HeMpoXiMiyHi rinoTesm
LbOro AMLLa: 1) HeaOCTaTHE CEPOTOHIHEPriYHE ranbmy-
BaHHSA HEMPOHIB AOpCanbHOI NepuakBeayKTabHOI cipoi
PeYoBMHM CepeaHbOro MO3KY (LA YaCTMHA MO3KY OpraHi-
30BYE 3aXWCHi peakLii) i HePOHiIB POCTPasIbHOI BEHTPO-
laTepanbHOi MO3KOBOT PEYOBMHM (SIKi reHepyoTb Helpo-
BereTaTMBHI CUMNTOMM NaHikK); 2) aediunT eHaoreHHNX
onioifis BUKAMKAE MiABMULLEHY YYTAMBICTb 40 3a4yXMU Ta
Tpusory [29].

OT)Ke, CUMMTOMM MNAHIYHOrO PO3M1afy MOXYTb ByTu
BUK/IMKaHI XimiuHm amcbanaHcom B Mo3Ky. Hanbinbluy
posib BiAirpatoTb: rOPMOH KOPTM30/, Helpomesiatopu
CEPOTOHIH Ta ra/ibMiBHWUIA HEMPOME/AiaTop rama-amiHo-
macnsHa kucnota (TAMK). FanbmiBHUIA HepomeaiaTop
npoTuaie 30yAKEeHHIO B MO3KY, CMPUAE MPUTHIYEHHIO
TPMBOrK. Y MALIEHTIB 3 NaHIYHMM PO31aZOM BUABAEHO
HU3bKKI piBeHb TAMK. A NiaBULLEHHSA PiBHA KOPTU30/Y €
iMOBIPHOIO NPUYMHOLO HanagiB NaHikW. Hagamwok Kop-
TUKOCTEPOIAY 3HUXKYE CUHTE3 CEPOTOHIHY | MOXKe BUKN-
KaTu TPUBOXKHICTb Ta 6e3npuunHHmMIA cTpax [30].

LikaBumu nornagamm Ha CTaH AMXaNbHOI cUCTEMM
y ocib 3 naHiYHMMK po3nagamu € igei disionoris B KOH-
TEKCTi NOHATTA — «eHTponia». AK BigoMo, eHTponia — Le
CTyniHb Xaocy B npouecax i cuctemax. *Kusi opraHiamu,
MalouM CKNAAHI Ta AMHAMIYHI CTPYKTYPU, B HOPMi 3Haxo-
OATbCA B PiBHOBA3i HABKOJI0 TOMEOCTAaTUYHUX PiBHIB, asie
piBHOBara Ko/IMBa€ETbCA MiXK nopagkom i besnagom. fAK
BHYTPILLHI, TaK i 30BHIilLHi 36ypeHHA MOXYTb NepeBecTu
6ionoriYHy cMcTemMy Ha CTaH 3 BUCOKMM CTyMEHEM HecTa-
6inbHOCTI. BUXoAiB 3 LbOro cTaHy € ABa: 1) HOBUI piBeHb
nopaaKy; 2) natonoriyHmii ctaH. CTOCOBHO AMXa/ibHUX
®YHKLiM, TO BUCOKA eHTponia B UMX OYHKLiAX, WO Cy-
NPOBOAKYETbCA HecTabiNbHMM pecnipaTopHUM Trome-
0CTa3oM, Nig, A€o NEBHOro 36ypeHHs, MOXKe BUKINKATK
naHiyHi ataku [4].

HocnigxeHHs Caldirola, D et al. (2004) Buasuau iy
E€HTPONI0 Y ANXaZbHUX NaTepHax AMXAaHHA Y MaLiEHTIB
i3 NAHIYHMMKM pO3N1agammn, Ha BigMiHY Big, KOHTPOAbHOI
rpynu 340pOBUX toAei. 3aranom, BYeHi migTBepanaun

HaABHICTb aHOMaNbHOI QYHKLIT AnxanbHOI ¢isionorii npm
naHiyHMx po3nagax [31].

LleHTpanbHa ponb y perynauii AMXaHHA HanexXuTb
cToBOYPY MO3KY, AKMI MAE OCHOBHI CXeMu ON1A AuXasb-
HOrO pPUTMYy Ta reHepauii naTepHiB. [lMxanbHi UEHTPH
cToBbypa MO3Ky 3a/1eXaTb Big, YyTAnMBMX adepeHTis, Big,
XeMOpeLenTopiB, Bi4 peuenTopiB /NereHeBol CTiIHKKU, a
TAKOX 3aneXaTtb Big, Kapaioctumynatopa. OKpim CcTOB-
6ypa MO3Ky, ponb B MOAYNALIT AUXaHHA B 3aNeXHOCTI
Bif, Pi3HMX ¢i3ionoriyHMX CTaHiB, BiAirpatoTb TaKOXK — ri-
noTasaMyc, MO304OK i Kopa. MoTopHa Kopa Ta NimbiyHa
cMcTeMa Yyepes HU3XIAHI WAAXM BNAMBAKOTb HA AMXaHHA
niZ, 4ac BONbOBMX 3yCW/b, NEPEKMBAHHA PI3HUX EMOLLN.

MepiognyHO B CUCTEMI OMXaHHA MOXKE BUHUKATU
CUNbHA AMXanbHA HeperynapHictb. lMpu aHOManbHUX
pecnipaTopHUX CUrHanax HeperyaapHicTb PO3rNA4aloTb
AIK pe3y/1bTaT KOMMNEHCAaTOPHMX ab0 aZaNTUBHUX peaKL;ii.

HeperynapHicTb MmoXe BUHUKHYTU AK pe3ynbTaT BHY-
TPILUHBOTO MOPYLIEHHA aKTUBHOCTI HEMPOHIB ANXaNbHO-
ro puTMy CToBOYpa MO3Ky. TaKOXK MOKe NopyLlyBaTUCh
CMHXPOHHICTb HEMPOHIB, LLLO BiAMNOBIAAOTb 32 aKT BAUXY
i aKT BUANXY. 3 OrnAaAy Ha AYMKY NPO MOXJIMBY BHYTpILL-
HIO pecnipaTopHy HecTabinbHiCTb, aHOManbHi Bignosiai
Ha pecnipaTopHi BUK/MKM MOXKHA PO3MIAAaTU AK [10-
6anbHe MOpPYLIEHOTO MexaHi3My MOAONAHHA 30BHILLHIX
noApasHuKiB. Ane Hapasi uAa ifea 3annLaeTbCa He nepe-
BipeHoH0.

Bimomo, Wwo nimbiyHi cTpyKkTypm HepyTb yyacTb y BU-
HUKHEHHI pecnipaTopHUX 3MiH Nif Yac Pi3HUX eMOLIAHNUX
CTaHiB, afie BYEHi He pO3rALAl0Tb BULLi LIEHTPU AK OC-
HOBHIi A)Kepena AuxanbHoi HecTabinbHocTi [4].

IHWIi BYEeHi BBaKalOTb, WO MPUYMHOK MOPYLUEHHA
ONXaHHA MOXe 6yTn AuncdyHKLia perynauii romeocta-
TUYHUX cucTem. HeperynapHicTb AuxanbHOI GyHKLUIT Le
He TiNIbKM BHYTPIWHA HecTabinbHICTb auxaHHA. Tak, € Ao-
Kasu NpPO aHOMa/IbHY PerynaLito iHWNX roMeoCTaTUYHMX
dYHKUjN, 30Kpema, cepueBo-CyaUHHOI cucTemm y naduij-
€HTIB i3 MaHiYHMMM po3nagamun. AunxanbHi GyHKLUIT 6e3-
nocepeaHbo NoB’A3aHi i3 cepLeBO-CYyAMHHUMW BMNIMBA-
M. TMaLieHTM 3 NAaHIYHMMKW PO31aAaMN MAKOTb 3HUMKEHY
BapiabenbHicTb cepuesoro putmy. BapTto Bigmitnty, WO
B [0BracTOMy MO3KY 3HAXO4MTbCA | AUXaNbHUIN LEeHTP,
i cepueBO-CYANHHUIN LEHTP, AKi MaloTb MiKHEMpPOHab-
Hi 38’A3KK. OTKe, NopyLleHHA AnXanbHOI QYHKLiT Yepes
Ui mepexi HelMpoHiB BNAMBaTUME i Ha GYHKLiOHYBaHHA
cepLeBO-CyaAnHHOI cuctemun. OfHave, BYEHi BigMIYatoTb,
LLLO TaKa peakLisa He € cneundivHO0 AnLwe AN NaHIYHMX
posnagis [32].

Jeaki pocnipKeHHA NoKasanu, Wo NaHivyHi po3naam
MOXYTb CMPUYMHUTU PU3SUK PO3BUTKY CepLLeBO-CYAMH-
HUX 3aXBOpoBaHb [33].

B cToBbypi mo3Ky € BectubynapHi agpa, OyHKUii
AKMX — NiATPMMKA roMeocTasy rasis KpoBi nig 4yac pyxo-
BMX AKTIB Ta MiATPMMAHHA NO3M TiNa. AnxanbHi LeHTpH
MaloTb 3B’A3KN 1 i3 BecTUbYnapHumM aapamm [34].

Perna et al. npunyckatoTb, WO AuxanbHa Heperynap-
HIiCTb Yy MALiEHTIB i3 NaHIYHMMKM po3nagammn MoxKe byTn
CMPOBOKOBAHA LOCUTb CKNALHOK aHOManiE B PoboTi
HEMPOHHNUX MepexK cToBOYpa MO3KY, Bif, AKMX 3aNeXNTb
perynsuis yHKLUiN disionorivHoro romeocrasy.

OcCTaHHi  [OoCnigXKeHHA NiaTBEepPAKYHTb HaABHICTb
CYBKNIHIYHUX 3MiH Y AMXaHHI Ta iHWKX GYHKLiAX, NOB'A-
3aHMX 3 TOMEOCTa30M OPraHi3aMy y MaLi€HTIB 3 NaHIYHUMM
po3nagamun. Meperka HeMpOoHiB rinokammny, megianbHoi
npedpoHTanbHOI KopK, MmuraanenogibHoro Tina Ta oro
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NpoeKLii Ha cToBOYp MO3Ky, AKi MoB’s3aHi 3 emouieto
CTpaxy, MoKe ByT1 aHOMaNbHO YYTAMBOIO Y MALLIEHTIB i3
NaHiYHMMK po3nagamm. 3MiHWU Y KiZIbKOX HEMPOXIMIYHMX
cUCTEMax MOXKYTb BYTU BUPAXKEHHAM CKIaLHOI B3aEMO-
Aii MiXX Meperkamm HeMpoHiB Mo3Ky [17].

ICHyE 3B’A30K MiX nopyLieHHAM 06pobKku iHbopma-
Lii Npo romeoctas, AKa NiaTPUMye H6a3oBi emouii Ta BU-
HUKHEHHAM aHOMAa/IbHUX PecnipaTOPHUX MNEePBUHHUX
eMoL,ii, WO BMXOAUTb HA PiBEHb CBIAOMOCTI SIK MaHiYHi
aTtaku. Y ctoBbypi MO3Ky € napabpaxianbHe A4pO, WO OT-
pumye iHpopmaL,ito Bif, BECTUOYNAPHUX A4ep, AuXaib-
HOI Ta cepLeBO-CYAMHHOI CUCTEM Ta iH., i, AKe NoB’A3aHe
i3 popMmyBaHHAM emoLiliHUX peaKuil. MapabpaxianbHe
AP0 TAaKOXK MAE LUMPOKI 3B'A3KM 3 BULLMMU LEEHTPaMM
€MOLMHUX peaKuiid. B eKcnepMmeHTi Ha TBapuHax, Xi-
MiYHa CTUMyANALIA A4Pa BNUMBAE HA IMXAHHA i Ha cepue-
BO-CYANHHY OYHKLUito [34].

3 eBO/IIOLINHOI TOYKM 30pYy MOXKHA PO3IAAATH NaHiKy
AK eMoLlito, Lo nonepeaskae npo Hebesneky. Toaj € no-
rYHMM, WO cyb’eKTMBHE BiAYYTTA NaHikn (abo AMcKkom-
bOopTY) CynpOBOAKYETLCS 3aroCTPEHHAM PECMNiPAaTOPHUX
BiguyTTie [5].

OTKe, KapTUHa NaHIYHOro po3nafy € KOMMIEKCHUM
pe3ynbTaToM YUCEHHUX B3AEMOZIN MiXK Pi3HUMU Mepe-
aMu HelpoHiB Mo3Ky. A cnpoba 3ocepeamTvch auLle
Ha OAHOMY i30/1bOBAHOMY KOMMOHEHTI LUbOro CKAagHo-
ro KOMMJIEKCY, AK «NaTOreHeTUYHIN» CUCTeMi NaHiYHOro
po3naay € HesunpasaaHoto [17].

Hapasi HakonuyeHoO HayKoBMWIA maTepias, Xo4ya i He
3aBXAWN OAHO3HAYHMMN, AKUIN NOKA3YE 3MiHM y Bioenek-
TPWYHIW aKTMBHOCTI HeWpoHiB LIHC (B Kopi Ta nigKipko-
BMX AAPax MiBKy/b BEIMKOTO MO3KY, B CTOBOYPi MO3KY) y
Nofeln i3 naHiyHMMK po3nagamu [35]. Ane Takux gaHux
e mano, y 3B’A3Ky i3 CKAagHIcTIO enekTpoeHuedano-
rpadiyHUX AOCNIAKEHDb Nif Yac NepexmBaHHA MaHIYHUX
Hanagis.

Bigomum € daKT HEraTMBHOIO BNIMBY KypiHHA Ha fie-
reHi. PeaynbtaTv fOCnig»KeHb CBifYaTh Npo Te, WO cepes,
NALIEHTIB i3 NAHIYHUMM pPO31ajgaMM KypiHHA cnocTepira-
€TbCA 3HAYHO YacTille, HiXK cepes, 340poBUX itoaen. Tomy
BYEHI CTBEPAKYIOTb, WO LWOAEHHE KYpPiHHA € A0CUTb
CUIBHUM PU3UMKOM AR BUHUKHEHHA HanagiB naHiku. Y
KYPLLB YacTille CNOCTepiraeTbCA HeperyaapHiCTb ANXaH-
HA. OTKe, KYpiHHA MOXHa pO3rNAfaTM AK PYWHIBHUI
UYMHHUK, AKWI, MOXKINBO, BNINBAE Ha BUHUKHEHHA abo
36epekeHHs posnaay.

BigmiyeHO TaKoX, LLO NaHiYHi aTakuM YacTiwe nposs-
NAITbCA Nics BXUBAHHA ankoronto [30].

Ha cborogHi, akTyasibHMM € AOCNIAMKEHHA NaHIYHUX
po3nagais Ha bioximiuHOMy piBHi. Tak, € HayKOBI AaHi Npo
Te, WO MaLiEHTN 3 MaHIYHUMM PO3/1aSaMKU MOCTIMHO BU-
ABNAIOTb NiABULLEHY PEAKLLil0 MOMOYHOI KMCIOTU Ha an-
Kanos, KU CNPUUYNHEHUI rinepBeHTUNALiED abo iHOY-
3i€0 NAKTATY HaTpIto.

3aranom, BUPOOAEHHA MOJIOYHOI KUCNOTU Yy Ntoaen
MOKe 30inbluyBaTUCA AK: HOPMasbHa FOMEOCTAaTUYHa
BiANOBiAb Ha BHYTPIWHbLOKAITMHHMI anKanos; Bigno-
Bigb Ha MeTaboniyHO 3HauyLly rinoKcito; BiANOBiAb Ha
HOpaZpeHaniH, AKMI NiABULLYE BHYTPILUHbOKAITUHHUN
UMKAIYHUI AMO [36].

CnocTepexeHHA NoKasytoTb, Wwo CO, i 1aKTaT MOXKyTb
MaTW CMiNbHY 34aTHICTb MiAKWUCAOBATU iHTepCTULianb-
HUM pH y MO3Ky. IHWKI NaHikoreH — goKcanpam — gie
3a noAibHMm mexaHismom. fIK BiZLOMO, AOKcanpam CTu-
MYJTHOE BEHTUAALLIIO fiereHb [2].

Mpn naHiyHoMy po3nagi pH moXKe HeHOpManbHO
peryntoBaticA. pH ro0BHOr0 MO3Ky 3anexuTb Big Oy-
depHoi cuctemmn CO2 /HCOs, AKa PerynoeTbCA ANXaHHAM.
HeperynapHe OuxaHHA NpY NaHIYHOMY PO3/1adi MoXe
B6yT1 HacNigKOM 4acToro 3iTxaHHs. Mpu NOCTiINHOMY He-
perynapHomy ANXaHHI y NALIEHTIB 3 NAHIYHUM PO31ag0M
BiAMi4YatoTb XPOHIYHO HWM3bKWUIA PiBEHb CO, HanpuKiHui
AuxaHHs [2].

Kpalle po3ymiHHA MaHIYHOro po3/afy € MOMX/IMBUM
npwv rMBOKMX 3HaHHAX peryaauii pH mo3ky Ta pH-uyTau-
BMX peuenTopis. Bifomo, wo noteHuiiHa 3patHicts CO,
i NaKTaTy, ABOX Halbinbl A06pe BUBYEHUX NaHIKOreHiB,
3MiHI0€E pH MO3KYy i LLe CBIAYUTb NPO Te, LLLO XeMOoCceHcaL,ia
pH moxke 6yTn Baxkausoto [2].

€ A0Ka3M Npo Te, WO iCHYE BUCOKA KiNIbKICTb npomny-
LWeHUX AiarHo3iB i NOMMUIKOBUX AiarHO3iB NaHIYHUX PO3-
nagis. [liarHOCTMKA NaHIYHMX PO3/1aLiB BUMArae LWMPOKOI
andepeHuiaulii Ta obepexHocTi, a ANA Uboro noTpibHi
IMMOMHHI 3HAHHA MPO MEeXaHi3MM MaHIYHWX pPOo3/1ajgis.
YeniwHi pesynbTati AiarHOCTUKM MOXKYTb noTpebysaTu
KOMBiHaL,T pi3HMX MeToAiB NiKyBaHHA Ta iHAMBIAYabHO-
ro nigxoay. J1ikyBaHHA 4aCTO BK/AKOYAE TaKi npenapaTw,
AK CeNeKTUBHI iHribiTopn 3BOPOTHOrO 3axoMeHHA ce-
POTOHIHY Ta/abo ncuxoTepanito, 06uaBa 3 AKUX € AyKe
edeKTMBHUMU. YCNiWHO BMKOPUCTOBYETHCA KOTHITUB-
HO-NMoBeAiHKOBA Tepania (ane, 4acTo edeKTUBHICTb €
KOPOTKOYaCHO0), NEBHI NliKapCbKi NpenapaTtu, 30Kpema,
6eH3ogiazeniHy, peboKCceTUH, onaH3aniH, a TakoX Nocu-
NEeHHA NiHAO0N0N0M, 4iBAaNNPOEKCOM HaTpito, apuninpa-
30/10M i ONAH3aNIHOM MNPU KOPOTKOYACHOMY JiKYyBaHHI.
€ OaHi Npo Te, Wo ¢i3aMyHa aKTUBHICTb MOXKE 3MEHLINUTU
CMMMTOMM MaHIYHMX PO313aAiB. [IPONOHYIOTb TAKOXK MEBHI
POCAUHHI NpenapaTtH i xapyoBsi fob6aBKK, AKI MOXYTb MNo-
TEHL,ilOBaTN CEPOTOHIHOBUI CUHAPOM Yy KOMbBIHaLLi 3 aH-
TMaenpecaHtamu [37, 38].

Chen Mu-Hong, Tsai Shih-Jen (2016) gatoTb aHanis
npobsemu icHyBaHHA XpPOHiYHOro abo peumamBytO-
YO-pPEMITYO4Oro KAiHiYHOro nepebiry naHiyHoro posna-
a4y. ABTOpPWU pO3rAAaloTb MOTEHUiHI GaKTopu puU3MKy,
noB’sA3aHi 3 PE3UCTEHTHICTIO A0 NiKYBaHHA, BK/OYatoum
XapaKTEPUCTMKKU MaHIYHOIo po3nagy, iHWi ncuxiaTpuyHi
Ta Gi3nYHi CynyTHi 3aXxBOPIOBAHHA Ta MCUXOCOLaIbHUM
cTpec. A TaKoK y3ara/ibHIOKTb MNOTEHLiNHI naTodisiono-
riYHi 0CO6AMBOCTI, TaKi AK reHeTUYHa CNPUAHATAMBICTD,
3MiHa PYHKLIOHYBaHHA MO3KY, HelMpoTpodiyHN daKTop
MO3Ky Ta TpMBase 3ananeHHs, Wob NoACHUTK CTiMKIiCTb
00 NnikyBaHHaA [39].

BucHoBKM.

KapTuHa naHiyHOro posnaay € KOMMNIEKCHUM pe3y b-
TAaTOM YMC/IeHHUX ¢i3ioNorivyHMX Ta bioximiuHMX NpoLeciB
Y Pi3HUX MepeXax HeMpPOHiB MO3KY Ta OCHOBHUX CUCTe-
Max opraHismy.

MepcneKkTMBM NOAANbLUNX AOCAIAKEHD.

Moganblue BMBYEHHA MNPUYMH, PU3KKIB, HACAILKIB,
MEXaHi3MiB Ta NiKyBaHHA NaHiYHMX PO3N1aAiB caig 34iic-
HIOBATK 3 OMNALY Ha HOBi CTPECOBI YNHHUKM BMIMBY Ha
dis3nyHe TiNo Ta NCKXiKy N0AMHM (30Kpema, NAeTbCs Npo
CTUXIiViHI nxa, eniaemii, BiliHK).
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CYYACHI normnagu HA ®1310/10T14HI TA BIOXIMINHI MEXAHI3MW NEPEBITY NAHIMHUX PO3/1IAAIB

KapHayx T. B., ba6ak C. B.

Pestome. 3a gaHumum BOO3, 6amn3bKo 3,6% HaceneHHs NiaHeTM MatoTb NaHivyHi po3nagu. MesHi nogii (naHgemii,
BilHW, CTUXIiVHI 1MXa) CTBOPIOIOTb HOBI BUKAWKM B a4anTUBHOCTI IIOACHKOrO opraHiamy. JlikyBaHHA po3nagy 4acTo €
HeedeKTUBHMM. IcHye Npobaema XPOHIYHOTO KNiHIYHOro nepebiry naHiyHoOro posnaay. BUsABNeHHA NPUYMH Ta Mexa-
Hi3MiB BUHWKHEHHSA NaHIYHMX PO31a4iB MOXKYTb ZONOMOITH Y BIiAKPUTTI KPALLLMX METOAiB NiKYBAHHA.

Mema 0ocnidieHHA: MeTa-aHa i3 HayKOBOI J1iTepaTypu CTOCOBHO Cy4acHUX AocnigxeHb disionoriyHmx Ta Hioxi-
MIYHUX MexaHi3miB nepebiry naHiyHMX po3nagis.

06’ekm i memoOdu docnioxceHHA. MNpoBeaegHo NiTepaTypHUIA NOLWYK Ta aHani3 Nybnikauin y eNekTpoHHUX H6asax
naHux: «PubMed», «Google Scholar», «Web of Science» Ta iH. Yepes nowykoBy cuctemy Google. Kputepiamu Bia-
6opy cTaTtei bynn: nitepaTypHi OrnaAmM, OPUriHAIbHI CTATTI, KNiHIYHI cnocTepekeHHs, 3pob/1eHi 3a ocTaHHi 20 pokiB.

OcHoBHa YacmuHa. HakonuyeHo 6araTto HayKOBWUX AaHWX, AKi MPUCBAYEHI BUBYEHHIO NaHIYHMX po3nagis. MNa-
HiYHi pO31a4n MatOTb CMiIbHI KOPENATU 3 HEBPONOTIYHUMM PO31aLgaMM, FOPMOHAIbHUMM MOPYLUEHHAMM, LUTYHKO-
BO-KULIKOBMMMU, CEPLLEBO-CYANHHMMM i peCnipaTOPHUMM 3aXBOPHOBAHHAMM.

BueHi BBaXKatoTb, WO CMMATOMM MaHIYHUX PO3NAAIB, Y NepLly Yyepry, CNPUYNHEHI CTAHOM AMXaNbHOI CUCTEMMU.
3axBOpPIOBAHHA AMXANbHOI CUCTEMM YacTille CnocTepiratTb y Atogen i3 naHiyHMMK posnagamu. FNnepBeHTUAALIA
Ta riMOKCiA MaloTb NAaHIKOreHHI BNACTMBOCTI. Y MaLi€HTIB 3 pO3/1afamm, BUABNEHO NEBHI MMNOKaMNHIYHI NOPYLUEHHSA.
CTano MOXAMBUM AOCAIANKEHHA NAHIYHUX PO3N1aL4iB B EKCNEPUMEHTAIbHUX YMOBAX. BueHi po3pobunn «6ionoriyHi
NPOBOKALiMHI TECTU» 3 BUKOPUCTAHHAM HU3KM GapPMaKONOFYHMX areHTiB, WO NPOBOKYIOTb CTaH NaHikW. BauxaHHA
CO, NPOBOKYE MaHiKy, WO CTUMY/IIOE «MEPEXKY CTPaXy», AKa BMUKAE 3B'A3KM MiK HelipoHamu cToBBypa MO3KYy, ri-
notanamyca, MUrganuvHu, npedpoHTaNbHOI KOpPU NiBKY/Ib BEIMKOTO MO3KY, OCTpiBLA i Tanamyca. BueHumu pospo-
61eHO KOTHITUBHI mogesni. CUMNTOMM NaHIYHOro PO3/1aay MOXKYTb OYTU BUKIMKaHI XiMiYHMM AncbanaHcoOM B MO3KY.
BWCOKa eHTponisa B ANXaNbHUX GYHKLAX, WO CYyNPOBOAKYETbCA HECTAbiIbHUM pecnipaTOpHMM rOMeoCTasom, Nis
LOi€0 NeBHOro 306ypeHHA, MOXKe BUKAMKATK NaHIYHI aTaKku.

LleHTpanbHa ponb y perynauii 4MxaHHA HaneKuTb CTOBOYPY MO3KY, Ponb B MoaynaLii AMXaHHA B 3aN1€KHOCTI Big,
pi3HMX Qi3ionoriyHMx CTaHiB, BigirpatoTb TaKOXK — rinoTasamyc, MO3040K i Kopa. MoTopHa Kopa Ta nimbiyHa cuctema
yepes HU3XiAHI WAAXM BNANBAKOTb HA ANXAHHA Nig Y4ac BObOBUX 3yCU/b, MEPEKMBAHHA PiI3HUX EMOLiN.

BiamiueHa BarknmBa dyHKLia napabpaxianbHoro agpa ctoBbypa Mo3ky. BoHoO oTpumye iHbopmaLLito Big BecTu-
b6ynApHUX Agep, AMXanbHOI Ta CepLEeBO-CYAMHHOT CUCTEM | MAE WMPOKI 3B’A3KM 3 BULLMMM LEHTPAMU eMOLLiMHNX
peaku,ii.

MpPUUYNHOIO NOPYLUIEHHA ANXAHHA MOXKe ByTU ANCOYHKLIA perynsuii romeoctaTMYyHUX cucTtem. € HayKoBi aochi-
OXKEHHSA, AKi NOKa3ytoTb 3MiHM y BioeneKTpuYHil akTMBHOCTI HelpoHis LIHC y ntogei i3 naHiyHMMK po3nagamu.

Ha cborogHi npoBoAATbLCA AOCNIAXKEHHS NAHIYHUX Po3/1agiB Ha HioximiyHOMY piBHI, ane ix mano. MpoTe Bi-
£l0MO, W0 noTeHLUiiHa 38aTHicTb CO, i nakTary, 4BOX Hanbinbw Aobpe BUBYEHUX NaHIKOTEHIB, 3MiHIOE pH MO3Ky i Lie
CBiAYMTb NpPO Te, Lo XeMoceHcalia pH moxe 6yTu BaX1MBOlLO.

BucHo8Ku. KapT1Ha NaHiYHOro po3nagy € KOMMNAEKCHUM Pe3y/ibTaTOM YMCAeHHUX disionoriuHmx Ta GioximiuHmx
MPOLLECIB Y PiI3HUX MepeKax HEMPOHIB MO3KY Ta OCHOBHUX CUCTEMAX OpPraHiamy.

KnouoBi cnoBa: naHiuHWM po3nag, AMXaHHSA, LeHTPM MO3KY, NOB’A3aHi i3 NaHikot, rinoTesn natoreHesy naHiy-
HUX pOo3nagi..

MODERN VIEWS ON THE PHYSIOLOGICAL AND BIOCHEMICAL MECHANISMS OF PANIC DISORDERS

Karnaukh T. V., Babak S. V.

Abstract. According to WHO, about 3.6% of the world’s population has panic disorders. Certain events
(pandemics, wars, natural disasters) create new challenges in the adaptability of the human body. Treatment of the
disorder is often ineffective. There is a problem of chronic clinical course of panic disorder. Identifying the causes
and mechanisms of panic disorders can help in discovering better treatment methods.

The aim of the study. Meta-analysis of scientific literature regarding modern studies of physiological and
biochemical mechanisms of panic disorders.

Object and research methods. A literature search and analysis of publications in electronic databases: «PubMed»,
«Google Scholar», «Web of Science» and other databases was conducted through the Google search engine. The
criteria for selecting articles were: literature reviews, original articles, clinical observations made over the last 20
years.

Main part. A large body of scientific data has been accumulated on the study of panic disorders. Panic disorders
have common correlates with neurological disorders, hormonal disorders, gastrointestinal, cardiovascular and
respiratory diseases.

Scientists believe that the symptoms of panic disorder are primarily caused by the state of the respiratory sys-
tem. Respiratory system diseases are more often observed in people with panic disorders. Hyperventilation and
hypoxia have panicogenic properties. In patients with disorders, certain hypocapnic disorders have been identified.
It has become possible to study panic disorders in experimental conditions. Scientists have developed «biological
provocation tests» using a number of pharmacological agents that provoke a state of panic. Inhalation of CO, pro-
vokes panic, which stimulates the «fear network» that turns on connections between neurons in the brainstem,
hypothalamus, amygdala, prefrontal cortex of the cerebral hemispheres, insula and thalamus. Scientists have devel-
oped cognitive models. The symptoms of panic disorder may be caused by a chemical imbalance in the brain. High
entropy in respiratory functions, accompanied by unstable respiratory homeostasis, under the influence of a certain
disturbance, can cause panic attacks.
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The central role in the regulation of breathing belongs to the brainstem. The hypothalamus, cerebellum, and
cortex also play a role in the modulation of breathing depending on various physiological states. The motor cortex
and limbic system, through descending pathways, influence breathing during volitional efforts and the experience
of various emotions.

The important function of the parabrachial nucleus of the brainstem has been noted. It receives information
from the vestibular nuclei, respiratory and cardiovascular systems, and has extensive connections with higher
centers of emotional reactions.

The cause of respiratory failure may be dysfunction of homeostatic system regulation. There are scientific studies
that show changes in the bioelectrical activity of CNS neurons in people with panic disorders.

There is currently limited research on panic disorder at the biochemical level. However, the potential for CO,
and lactate, the two most well-studied panicogens, to alter brain pH suggests that pH chemosensation may be
important.

Conclusions. The picture of panic disorder is a complex result of numerous physiological and biochemical
processes in various networks of neurons in the brain and major systems of the body.

Key words: panic disorder, breathing, brain centers related to panic, hypotheses of the pathogenesis of panic
disorders.
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THE ROLE OF MULTIDISCIPLINARY APPROACH IN THE PROCESS
OF DIAGNOSING NEUROFIBROMATOSIS, TYPE 1, IN COMBINATION

WITH CONGENITAL HEART PATHOLOGY
Shupyk National Healthcare University of Ukraine (Kyiv, Ukraine)
2Donetsk National Medical University (Kropyvnytskyi, Ukraine)
3Irpin Central City Hospital (Irpin, Ukraine)
konyshevskaya63@gmail.com

Neurofibromatosis type 1 is a complex hereditary disease that poses a challenge to clinicians of any special-
ity. Affecting numerous organ systems, this disease has a high tendency to develop tumours, primarily damages
the peripheral and central nervous system, and requires certain knowledge and constant diagnostic monitoring.
Complications of neurofibromatosis type 1 can vary significantly between people, even within the same family. The
neurofibromatosis gene NF1 has one of the highest mutation rates, with more than 3700 pathogenic mutation vari-
ants described in the literature, requiring careful differential diagnosis. Clinical manifestations of the disease can be
highly variable, ranging from exclusively skin lesions to the involvement of various organs, making the development
of the disease unpredictable and its prognosis unclear and uncertain. In recent years, the understanding of this dis-
ease has improved significantly as a result of the creation of special diagnostic and observation centres. However,
the problem of a one-sided view of a patient with neurofibromatosis still remains. It is difficult for an ophthalmolo-
gist, neurologist, dermatologist, cardiologist, oncologist and other specialists to analyse the diverse clinical picture
of such patients from birth throughout their lives alone, so the role of an interdisciplinary approach with an expert
neurofibromatosis coordinator is extremely important for timely referral of patients for additional diagnostic testing
and timely treatment and prevention of complications, which is the key to improving the overall quality of life.

Key words: neurofibromatosis, heart pathology, clinic, diagnostics, interdisciplinary group.

ISSN 2077-4214. Bicuuxk npo6nem 6ionorii i meanuunn — 2025 — Bun. 1(176) / Bulletin of problems in biology and medicine — 2025 - Issue 1(176) 43
https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



